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JOINT  RESOLUTION  providing  for  printing  the  Annnal  Report  of  theCommiMioner  of  Agrieolture 
for  the  year  eighteen  hundred  and  eigh^*ioar. 

Be9oU>ed  ly  ihn  SetuiU  tmd  BouHtf  S^prmmUaHvM  of  ihs  UwHod  JStatm  •/  AmmriM  in 
Congr€9%  aumbled^  That  thsre  be  printed  four  hundred  thousand  copies  of  the  An- 
nual Report  of  the  CommlBsioner  of  A|(riculture  for  the  year  eighteen  hundred  and 
olghty-four ;  three  hundred  thousand  copies  for  use  of  members  of  the  House  of  Rep- 
resentatives, seventy  thousand  copies  for  use  of  members  of  the  Senate,  and  thirty 
thousand  copies  for  the  use  of  the  Department  of  Agriculture. 

Sxo.  2.  That  the  sum  of  two  hundred  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  to  defray  the  cost  of  the  publication  of  said  report. 

Approved  July  1, 1884. 
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REPORT 


OF 


THE  COMMISSIONER  OF  AGRICULTURE. 


Depahtment  op  Agbiotjltueb, 

Washingionj  B.  0.,  November  10, 1884. 
TothePBEBiDENT: 

I  respectfully  submit  a  statement  of  the  work  done  in  the  Depart- 
ment of  Agriculture  during  the  year  1884. 

During  the  year  the  duties  of  the  Department  have  largely  increased. 
The  extension  of  the  work  of  the  Bureau  of  Statistics  has  furnished  the 
chief  a  large  amount  of  matter,  which  he  has  with  great  diligence  and 
skill  reduced  to  statistical  form  and  embodied  in  a  monthly  report, 
which  has  attracted  great  attention  both  in  this  country  and  in  Europe. 
In  addition  to  Mr.  Moffatt,  who  reports  from  London  upon  the  trade 
and  industry  of  Europe,  there  are  ten  thousand  correspondents  of  this 
Department  in  this  country,  who  are  constantly  furnishing  the  materials 
for  the  statistical  estimates  of  the  Bureau.  The  establishment  of  a 
Bureau  of  Animal  Industry  in  the  Department  has  also  added  very 
largely  to  its  duties,  and  the  work  required  by  it  has  been  most  satis- 
fiictorily  performed.  The  Bureau  of  Entomology  has  been  most  effi- 
ciently represented  abroad  by  its  chief,  and  its  investigations  in  this 
country  liave  been  conducted  with  great  care  and  success.  I  submit 
extended  statements  of  the  work  of  these  several  bureaus. 

BUREAU  OP  ANIMAL  INDUSTEY. 

This  Bureau,  established  by  act  of  Congress  approved  May  29, 1884, 
has  been  organized  during  the  year,  and  it  is  now  in  active  and  effi- 
cient operation.  Investigations  have  been  made  in  regard  to  the  ex- 
tent, nature,  and  means  of  combating  outbreaks  of  communicable  dis- 
eases among  the  domesticated  animals  of  the  country  in  the  States  of 
Maine,  Connecticut,  !New  York,  New  Jersey,  Pennsylvania,  Maryland, 
Virginia,  Tennessee,  Kentucky,  Ohio,  Indiana,  Dlinois,  Missouri,  Kan- 
sas, Arkansas,  and  Texas.  While  the  prevalence  of  such  diseases  is 
probably  not  much  in  excess  of  what  it  has  been  in  previous  years,  the 
organizatioii  of  the  Bureau  has  led  to  a  greatly  increased  number  of 
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demands  for  Information  on  the  subject,  and  the  existence  of  dangeroas 
diseases  has  been  more  promptly  and  fully  reported  than  heretofore. 

Scientific  investigations  in  regad  to  the  nature  and  cause  of  con- 
tagious diseases  among  au-imals  have  been  constantly  in  progress,  and 
are  throwing  much  light  on  the  difficult  problems  which  are  encoun- 
tered by  those  who  practically  attempt  to  reduce  the  ravages  of  these 
plagues.  An  extended  microscopic  investigation  of  American  pork  has 
been  made  to  learn  what  foundation  there  was  for  the  charge  of  trichi- 
nous  infection  which  has  been  brought  against  it  in  Europe. 

A  great  mass  of  information  has  been  collected  in  relation  to  the  de- 
velopment and  needs  of  the  various  branches  of  the  live-stock  industry, 
with  a  view  of  enabling  the  owners  of  animals  of  all  kinds  to  escape 
preventable  losses,  and  to  direct  their  efforts  in  the  most  promising 
direction. 

The  practical  direction  of  the  quarantine  system,  which  was  trans- 
ferred to  the  Department  of  Agriiruiture  by  the  Secretary  of  the  Treas- 
ury in  accordance  vrith  a  recent  act  of  Congress,  has  been  made  oue 
of  the  duties  of  this  Bureau.  The  professionwl  knowledge  of  the  chief, 
who  must  be  a  competent  veteiinary  surgeon,  taken  in  connection  with 
the  information  which  is  being  continuafly  received  by  this  Bureau  as 
to  the  piesence  of  contagious  diseases  in  those  foreign  countries  from 
which  we  import  cnttle,  and  the  most  advanced  methods  of  controlling 
these  diseases*  makes  it  peculiarly  appropriate  that  the  protection  of 
American  cattle  from  imported  diseases  should  be  In  the  same  hands. 

In  a  word,  the  labor  of  this  Bureau  has  been  directed  to  prevent  and 
control  communicable  diseases  among  animals  in  this  country,  to  pre- 
vent the  importation  of  such  plagues  from  abroad,  and  to  collect  such 
information  as  is  valuable  to  the  stock-grower  and  necessary  to  the 
profitable  development  and  conduct  of  our  animal  industries,  and  to 
enable  us  to  secure  free  entrance  for  our  animal  products  into  the  mar- 
kets of  the  world. 

Congress  has  provided  for  the  publication  of  fifty  thousand  copies  of 
the  first  annual  report  of  the  Bureau  of  Animal  Industry.  This  report 
will  be  issued  simultaneously  with  this  volume,  and  will  contain  a  vast 
amount  of  information  of  great  value  to  breeding,  rearing,  and  the 
general  trafiio  ui  live  stuck. 

GARDEVS  Am)  GROUia>S. 

The  work  of  this  division  consists,  in  part,  in  introducing,  propagat- 
ing, and  distributing  economic  plants,  particularly  of  such  kinds  as 
seem  worthy  of  trial  and  experiment,  b«>th  in  reganl  to  congenial  cli- 
mates and  their  probable  value  as  furnishing  economic  industries. 
Work  of  this  nature  is  necessarily  of  a  tardy  character,  and  at  best  is 
likely  to  be  somewhat  limited  in  usefbl  results. 

Testing  new  varieties  of  what  are  known  as  small  fruits  has  been  a 
prominent  and  popular  feature  of  the  work  of  this  division,  but  it  is 
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DOIT  almost  abaiidone<l  on  .uMount  of  the  abridged  area  whicli  can  bo 
devoted  to  culture,  aiul  ;ibc;  lur  the  important  joa.sou  that  the  exposed 
conditioD  of  the  grounds  and  their  proximity  to  the  city  oll'er  facilitii  s 
to  depredators  to  destioy  plants  and  rob  them  of  their  fruits  before  they 
can  reach  a  degree  of  maturity  uecessary  to  decide  upon  their  merits. 
The  small  area  of  arable  land,  which  is  yearly  encroached  uiK)n  by  the 
erection  of  necessarj^  buildings,  limits  the  facilities  of  propagating  and 
caltiTatiDg  plants  for  distribution;  but  the  most  is  made  of  it,  and,  to- 
gether with  the  glass  structures  used  for  the  purpose,  an  average  of 
100,000  plants  of  various  kinds  are  annually  produced  and  distributed. 

Among  the  ufost  notable  introductions  and  additions  to  our  standard 
orchard  fruits,  the  Japan  persimmon  may  be  mentioned.  Satisfied  as 
to  the  Boperior  value  of  this  fruit,  wherever  it  can  be  planted  in  a  suit 
able  climate,  importations  have  been  made  flrom  time  to  time,  and  for 
several  years  past,  from  its  native  country.  The  earliest  of  these  impor- 
tations, made  some  fifteen  years  <ago,  were  disseminated  over  a  wide 
lange  of  territory,  in  order  to  fu)Iy  test  the  hardiness  and  fruiting  capac- 
ity of  the  plants  in  different  climates  and  localities.  After  this  had 
been  \irtually  determined,  the  more«recent  and  more  valuable  importa- 
tions have  been  distributed  only  in  localities  where  the  plants  can  sur- 
vive in  all  seasons,  and  where  the  fruit  can  be  produced  in  perfection. 
This  fruit  is  now  being  extensively  propagated  and  planted  with  a  view 
to  pro^table  culture,  and  it  is  quite  probable  that  in  a  few  y^ars  it  will 
be  familiar  in  our  markets. 

The  citrus  iamily  of  plants  has  been  and  is  receiving  considerable 
attention.  The  constant  inquiries  for  information  regarding  oranges, 
lemons,  limes,  &c.,  and  the  demand  for  plants,  has  been  met  as  far  as 
the  Depskrtment  has  been  able  to  do  so.  Various  importations  have 
been  made  of  the  best  varieties  obtainable  in  other  countries.  A  small 
but  dioice  variety,  known  as  the  Tangierine,  was  early  introduced,  and 
has  become  very  popular  and  of  much  commercial  valne  in  orange- 
growing  localities.  Subsequently,  plants  of  a  variety  imported  from 
Bahia  were  distributed  about  twelve  years  ago,  and  in  California  it  is 
regarded  and  recognized  as  the  most  valuable  orange  produced  in  that 
State.  It  is  known  in  commerce  as  the  Washington  Naval  orange,  in 
order  to  distinguish  it  from  other  Navel  oranges,  of  which  there  are 
nomerous  varieties.  Another  valuable  kind,  imported  from  Europe,  is 
named  Melitensis.  Tin's  variety  has  not  been  largely  distributed  as  yet, 
hot  is  e:cpected  to  pro\'e  to  bo  distinct,  valuable,  and  popular  when 
better  and  more  extensively  known. 

The  importation  of  Bussian  apple-trees  was  made  some  years  ago 
by  the  Department,  scions  of  which  were  very  extensively  distributed 
to  nurserymen  and  others,  and  are  now  receiving  much  attention,  as 
the  collection  includes  many  varieties  which  are  considered  by  orchard- 
ists  to  be  of  great  value  in  regions  where  apple  culture  had  hitherto 
proved  unprofitable.    These  hardier  kinds  resist  much  cold,  and  have 
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therefore  been  instramental  in  extending  the  culture  of  this  fruit  into 
northern  regions  where  other  varieties  have  failed. 

Native  grapes  and  strawberries  are  propagated  to  some  extent. 
These  are  mostly  distributed  in  newly-settled  localities,  and,  as  they 
bear  fruit  at  *an  early  age,  are  si)ecially  useful  in  introducing  fruit 
culture  among  pioneer  farmco's. 

The  records  of  this  Department  indicate  that  the  commencement  of 
fruit  culture  in  States  now  famous  for  their  productions  in  this  line  has 
been  significantly  due  to  the  early  distribution  of  plants  through  its 
agency. 

The  progress  of  the  tea  plants  at  the  station  near  Suftimerville,  S.  C, 
is  reported  by  the  superintendent  as  being  perfectly  satisfactory.  The 
plants  are  now  large  enough  to  afford,  during  the  early  summer  of  next 
year,  leaves  in  sufficient  quantities  to  warrant  an  effort  at  tea  manu- 
facture, if  such  an  operation  may  be  deemed  necessary. 

That  the  Ghinese  tea-plant  can  be  grown  over  a  large  portion  of  the 
United  States,  and  that  good  teas  have  and  can  again  be  made  from 
such  plants,  are  facts  which  are  not  matters  for  dispute  or  surmise;  bat 
whether  teas  can  be  produced  of  sfandard  qualities  to  meet  the  require- 
ments of  commerce,  and  in  sufficient  quantities  and  at  a  cost  which  will 
be  profitable  to  tiie  planter  and  to  the  manufacturer  at  the  prevailing 
prices  of  that  commodity,  are  questions  which  have  not  been  practi- 
cally demonstrated  on  a  proper  scale.  But  the  factors  of  successful 
tea  production  in  other  countries  are  well  understood  ;  and  it  is  equally 
well  recognized  that  in  some  essential  conditions  (a  principal  one  being 
a  deficiency  in  the  average  rainfall)  there  is  sufficient  reason  for  caution 
in  planting  the  large  area  which  makes  success  possible  even  in  the 
most  favorable  climates.  The  capability  of  growing  the  plant  has  not 
for  half  a  century  back  been  a  question  of  doubt  in  all  localities  where 
the  thermometer  does  not  reach  a  lower  point  than  from  eight  to  ten 
degrees  above  zero. 

The  demand  for  semi-tropical  and  tropical  plants,  from  residents  of 
the  warmer  climates  of  this  country,  increases  yearly.  These  demands 
are  somewhat  perplexing,  for  the  reasons  that  seeds  of  the  plants  called 
for  are  rarely  to  be  found  in  commerce,  and  are  therefore  difficult  to 
procure  in  reliable  condition;  and,  again,  demands  are  made  for  many 
species  of  plants  which  the  Department  is  perfectly  well  convinced  can- 
not be  grown  advantageously  in  any  part  of  the  United  States. 

The  hardiness  of  tropical  plants  dei^ends  upon  the  altitude  of  their 
native  habitats.  Altitude  and  latitude  are  almost  Hjucnymous  terms 
in  plant  life.  Tropical  plants,  if  taken  from  high  altitudes  on  mountain 
slopes,  will  stand  severe  colds  and  even  frosts,  and  are  therefore  fitted 
to  grow  in  what  might  be  comparatively  quite  northern  latitudes. 

The  climates  of  the  United  States  are  peculiar  in  the  respect  that 
even  the  most  northern  State  has  a  summer,  more  or  less  lengthy, 
which  is  strictly  tropical  in  its  temperature.    During  this  period  the 
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tbennometer  will  average  as  high  a  range  as  in  strictly  tropical  coun- 
tries. This  tropical  period  lengthens  as  we  proceed  southward,  until 
Southern  Florida  is  reached,  where  it  extends  to  about  eleven  months 
ont  of  the  twelve  which  constitute  the  year.  But  this  period,  more 
or  less,  of  cool  weather,  liable  to  an  occasional  freeze,  ib  Sufficient  to 
to  destroy  all  vegetation  which  is  strictly  tropical  in  its  nature.  It  is 
therefore  only  by  exi>erimental  tests  that  the  adaptability  of  plants  to 
climates  or  locations  other  than  their  native  ones  can  be  truly  demon- 
strated. With  this  view,  it  is  proposed  to  continue  the  introduction, 
as  far  as  practicable,  of  all  plants  whose  economic  value  entitle  them 
to  recognition. 

BUREAU  OP  STATISTICS. 

With  the  increase  of  area  in  cultivation  and  of  variety  in  production 
tlie  work  of  collecting  statistics  of  agriculture  in  this  country  is  con- 
stantly enlarging.  The  rapidity  of  agricultural  progress  and  the  local 
irregularities  of  its  movement  tend  to  increase  its  difficulty  and  dimin- 
ish its  accuracy ;  on  the  other  hand,  a  growing  public  appreciation  of 
its  importance  is  a  means  of  higher  efficiency,  as  well  as  its  surest 
guarantee* 

The  field  work  of  this  branch  of  the  department  service  is  obviously 
a  matter  of  observation,  comparison,  and  estimate,  and  not  an  actual 
count  of  a  census.  The  swift  changes  of  the  alternating  seasons  must 
be  summed  up  with  instant  celerity;  their  effects  on  ultimate  produc- 
tion must  be  discounted  with  practicable  closeness  before  the  crops  are 
matured.  An  accurate  report  of  a  harvest  as  soon  as  it  is  gathered  is 
stale  news  for  the  public  or  interested  buyers.  It  is  the  aim  of  the 
Statistician  to  keep  abreast  of  the  expectations  of  the  day  in  instanta- 
neous erup  reportiiif^,  Tben^  ai-e  ueariy  ten  thousand  selected  observers 
itt  tbe  ranks  of  the  reiwrters  to  this  Department  and  to  the  State  agents, 
wbo  are  selected  with  reference  to  their  judgment  and  means  of  local 
obfiervAtion.  They  «ro  ofticerw  of  iigricultural  societies,  or  men  of  mark 
inagricaltui'a]  t*xp«rieiiee  and  jtreneral  intelligence.  Their  accuracy  and 
ratability  are  luanifestly  enlarged  with  increasing  experience.  This  is 
mtiest^d  by  their  returns,  wbicli  exhibit  greater  unity  and  reasonable- 
BCSB  of  statement  from  year  to  j  ear.  Formerly  the  averages  of  returns 
of  yield  per  acre  were  uniformly  too  highj  now  they  approach  a  figure 
ibat  \s  nearer  tbe  test  of  actual  measurement.  The  prevalent  custom 
of  averaging  the  actual  results  of  the  harvest,  as  in  the  case  of  tbrashers' 
reoonlrt,  is  one  means  of  aiding  the  ]»ublic  judgment  of  what  an  average 
rt^ally  is.  There  are  many  evideiu^es  of  a  better  understanding  among 
fanD(*j^  of  the  value  and  necessity  of  agricultural  statistics  to  them- 
wlre«,  to  tbe  ootisuming  masses,  tu  political  economy  and  the  science 
of  govern  men  t. 

It  would  be  impossible  to  realize  the  development  of  our  agriculture 
witboQt  the  aid  of  statistieal  iovetiiUgation,  which  shows,  according  to 
tbe  nsport  of  the  StatiJiticianj  that  in  two  decades,  between  1860  and 
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188a,  the  value  of  meats  increased  from  |300,000,000  to  $800,000,000; 
of  com,  from  $360,080,878  to  $094,818,304 ;  of  wheat,  from  $124,035,545 
to  $436,968,403  ,•  of  hay,  from  $152,071,168  to  $409,505,783;  of  dairy 
products,  from  $152,350,000  to  $352,500,000;  of  cotton,  from  $211,516,625 
to  $271,630,1M,  and  other  products  iu  proportion,  more  than  doubling 
the  aggregate  of  vidue,  increasing  it  from  $1^600,000,000  to  $3,600,000,000 
in  round  numbers.  With  good  prices  the  current  production  of  the 
agiiculture  of  the  United  Stotes  can  be  little  short  of  four  billions  of 
dollars;  and  the  values  are  those  of  t|ie  home  markets,  and  not  of  the 
eastern  commercial  cities  or  ports  of  exportation. 

The  investigations  of  the  past  year  show  a  tendency  to  farther  in- 
crease of  the  area  of  com  and  cotton  and  of  most  of  the  principal  crops 
of  the  country.  The  wheat  area  is  so  much  beyond  the  requirements 
of  consumption  in  this  and  other  countries  as  to  depress  the  price  to  a 
point  unprecedented  in  recent  years,  favoring  at  certain  points  the  use 
of  wheat  in  feeding  for  pork  production.  The  cause  of  this  super- 
abundance is  two-fold — first,  the  extension  of  settlement  in  the  north- 
western prairies  and  the  dry  plains  of  the  Pacific  coast;  and,  second, 
the  extraordinary  period  of  comparative  failure  of  European  wheat  for 
several  consecutive  years.  The  progress  of  settlement  must  be  less 
rapid  hereafter,  and  already  the  lean  years  of  Europe  have  been  fol- 
lowed by  comparative  plenty. 

These  facts  of  products  and  prices  point  to  the  sharp  necessity  of 
adapting  production  to  consumption,  to  supply  food  products  now  im- 
ported, to  give  remunerative  employment  to  agricultural  labor  and  food 
in  variety,  and  cheapness  to  consumers. 

The  present  year's  history  of  crop  growth,  in  the  records  of  this  Bu- 
reau of  the  statistics  of  agriculture,  indicates  a  production  above  the 
average,  a  season  of  peculiar  prosperity,  with  no  serious  failures. 
Drought  alone,  in  a  portion  of  the  producing  area,  has  wrought  some 
reduction  of  the  rate  of  yield.  The  cotton  crop  has  been  somewhat  in- 
jured by  this  cause,  yet  the  crop  promises  nearly  6,000,000  bales.  Com 
apparently  averages  about  26  bushels  per  acre,  which  is  about  the 
average  of  the  prior  period  of  t^n  years,  giving  a  crop  not  heretofore 
exceeded  in  absolute  quantity.  Wheat  has  made  a  yield  of  fully  13 
bushels  per  acre,  and  a  product  exceeding  500,000,000.  The  supply  of 
cereals  will  average  fcilly  50  bushels  for  each  inhabitant.  Potatoes  of 
both  kinds  are  fairly  abundant,  and  other  products  generally  iu  full 
supply.  Altogether,  the  year  is  one  of  positive,  if  not  exceptional, 
fatness. 

This  Bureau  has  been  active  during  the  year  in  the  work  of  collecting 
and  co-ordinating  the  ofilciaJ  statistics  of  State  departments,  boards  of 
agriculture,  and  of  commercial  organizations,  and  exploring  the  domain 
of  fact  in  all  departments  of  agricultural  effort  and  experiment.  In 
addition  to  the  work  of  our  duplicate  system  of  domestic  crop-rejiort- 
ing,  the  effort  to  obtain  early  information  of  European  crop  production 
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and  rapply  bas  been  successful.  Our  agent  in  London  is  gradually 
eilBud'iDg  and  perfecting  Lis  macbineiy  lor  collection  of  desired  and 
prompt  information.  Tbe  Division  of  Railroad  Transportation  bas  also 
bevn  efficient  in  tbe  work  of  rei)orring  cbanges  of  rales  of  transportation, 
to  which  it  was  assigned  by  direction  of  Congress. 

BUREAU  OF  BOTANY. 

Daring  the  past  year  the  work  of  this  Bureau  has  been  prosecuted 
Trith  vigor. 

Very  numerous  inquiries  from  correspondents  of  the  Department  re- 
lating to  plants,  ^eeds,  fruits,  grasses,  &c.,  have  been  properly  consid- 
ered and  and  answered. 

Ad  increased  interest  in  the  subject  of  agricultural  and  other  grasses 
has  been  manifested,  and  numerous  inquiries  liave  been  received  from 
different  parts  of  the  country  for  such  information  on  that  subject  as 
would  enable  fanners  and  others  to  obtain  a  knowledge  of  tbe  common 
cultivated  and  wild  grasses  occurring  in  tbe  various  sections  of  tbe 
oonntry.  In  order  to  meet  this  demand,  the  botanist  has  prepared  a 
pamphlet  on  the  "Agricultural  grasses  of  tbe  Dnited  States,"  to  which 
is  added  a  paper  on  their  "  Chemical  composition,"  by  tbe  assistant 
ehemist,  and  this  pamphlet  has  been  published  by  the  Department.  It 
18  believed  that  this  work  will  supply  a  widely-felt  want  on  this  subject. 

The  work  of  improving  and  perfecting  the  herbarium  has  been  steadily 
carried  forward,  and  very  important  additions  have  been  made  to  it  by 
eoDtributions,  exchanges,  and  purchases.  One  large  box  of  botanical 
SfieciroeDS  has  been  received  from  the  Museum  of  Natural  History  of 
Paris,  France.  One  box  containing  over  800  specimens  has  been  for- 
warded to  the  same  institution.  Also,  one  box  of  800  specimens  has 
been  sent  to  the  Royal  Herbarium  of  St.  Petersburg,  Russia,  and  other 
packages  to  prominent    specialists  in  Europe  and  this  country. 

The  work  of  distribution  of  our  duplicate  specimens  to  agricultural 
ooUeges  and  other  institutions  of  learning  has  been  continued.  Among 
those  to  whom  such  duplicates  have  been  sent  are  tbe  following:  Tbe 
(Joloruilo  AgncuUurul  CoUef^o,  iit  Fort  Collins;  tbe  Ogoiitz  School, 
M^rjrt>ci>*T>  C*mtity,  IViJi^wylvuniaj  the  Hillsdale  College,  Michigan, 
i&d  th©  M*-  lift  j^i^adumy,  Mi^lia,  Pa,  Several  boxes  of  sections  of  our 
b&rive  \TOodd  hiivt?  been  distriiniKMi  as  follows :  One  box  to  tbe  Perkins 
iAe4JtQUon  for  rhe  Bliiid>  n<»stan  ;  one  box  to  tbe  Media  Academy, 
ilwlra^  Pa;  one  bor  to  Oiilt^dale  College,  Hillsdale,  Mich.;  one  box  to 
U»*»  Xort^Htysteru  University ,  Evanston,  Ul.j  and  one  box  to  P.  H. 
DoUlr/t  <*<1'(  ^*i^  ^o^*'  ^^^y^ 

BUREAU  OF  CHElVnSTRY. 

Daring  the  past  year  the  Bureau  of  Chemistry  has  been  engaged  iu 
the  folluwin^  investigations  and  miscellaneous  work: 

L  A  continnation  of  the  study  of  American  cereais  with  reference  to 
tbe  cooiposition  of  the  grains,  their  relation  to  moisture,  variation  in 
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size,  &c.,  as  iDflaenced  by  environment.  The  effect  of  difference*  in 
rainfall  and  temperature  in  different  seasons  prodaces  a  greater  change 
in  the  composition  of  the  grain  than  peculiarities  of  soil. 

2.  A  study  of  the  "Roller  Milling  Process^  for  the  manufacture  of 
flour,  especially  with  reference  to  the  hard  spring  wheats  of  the  North- 
west. The  results  comprise  both  a  physical  and  chemical  examination, 
and  are  of  considerable  interest. 

3.  A  series  of  baking  experiments  with  flours  of  different  grades  ftom 
all  parts  of  the  country.  The  result  of  this  investigation  has  been  to 
show  that  the  weight  of  bread  produced  firom  a  givei\  weight  of  flour  is 
almost  entirely  dependent  on  the  percentage  of  moisture  in  the  flour 
rather  than  upon  the  quality  or  the  amount  of  gluten  in  it.  These  ex- 
periments were  conducted,  primarily,  for  comparison  with  those  of  the 
McDougal  Brothers  in  England  a  short  time  ago,  which  did  not  result 
very  favorably  for  American  flours  as  regards  quantity.  Our  results 
show  a  much  higher  yield  than  was  found  abroad.  The  preceding  work 
has  been  published  in  detail  in  Bulletin  No.  4  of  this  Bureau. 

4.  The  examination  of  American  dairy  products,  begun  last  year,  has 
been  continued.  Some  of  the  results  will  be  found  in  the  report  of  the 
Ohemist. 

5.  An  extended  investigation  of  maple  sugars  and  maple  simps  has 
been  completed,  showing  the  presence  of  numerous  spurious  or  adulter* 
ated  articles  in  the  market 

6.  An  investigation  of  a  series  of  soils  from  Louisiana  and  some  other 
parts  of  the  country,  with  a  view  to  their  exhibition  at  New  Orleans  at 
the  World's  Cotton  and  Industrial  Exposition. 

7.  A  study  of  the  sugar  industry  of  the  country,  including  exx>eri- 
ments  and  practical  work  with  sorghum  here  and  in  Indiana,  Illinois, 
Wisconsin,  and  Kansas,  and  an  examination  of  the  status  of  the  beet- 
sugar  industry  on  the  Pacific  coast.  The  Department  has  also  estab- 
lished a  laboratory  on  a  plantation  in  Louisiana  for  the  purpose  of 
making  a  thorough  chemical  investigation  of  the  processes  there  em- 
ployed io  the  mannflEk^ture  of  sugar. 

8.  The  miscellaneous  work  increases  very  largely  every  year,  and  our 
facilities  are  hardly  equal  to  the  amount  which  must  be  done.  Since 
our  last  report  between  two  and  three  hundred  analyses  of  fertilisers, 
marls,  minerals,  mineral  waters,  well  waters,  ensilages,  hay,  and  other 
fodders,  have  been  completed,  in  addition  to  our  regular  work.  The 
consideration  of  the  advisability  of  erecting  a  building  suitable  for  the 
use  of  the  Bureau  cannot,  in  \iew  of  these  facts,  be  long  delayed. 

BUBBAU  OP  ENTOMOLOGY. 

The  work  of  this  Bureau  continues  in  its  various  lines  of  usefulness, 
and  attracts  increasing  attention  firom  all  parts  of  the  country.  The 
various  investigations  previously  inaugurated  have  been  contiuued 
where  not  already  completed,  while  others  have  been  instituted  and 
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carried  ou  not  only  at  the  Department,  but  in  several  diflferent  parts  of 
the  ooiintry  by  special  agents,  and  notably  in  California,  Nebraska, 
Indiana,  New  York,  Massachusetts,  Rhode  Island,  and  Maine.  Im- 
portant discoveries  have  been  made  as  to  the  insect  destraction  of 
forest  trees  in  Maine,  the  enemies  of  the  cranberry  and  hop  crops, 
those  afTecting  wheat  and  small  grains  in  the  West,  and  those  affecting 
the  orange  and  other  fruit  trees.  These  will  be  found  recorded  in  the 
report  of  the  Entomologist.  Two  special  bulletins,  containing  some  of 
the  more  practical  resnlts  of  these  investigations,  have  been  published 
during  the  year,  and  the  fact  that  the  chief  remedies  and  insecticide  ap- 
pliances now  quite  generally  employed  with  satisfaction,  and  constantly 
discussed  and  recommended  in  the  agricultural  press,  have  originated 
during  my  administration  of  the  Department  very  well  illustrates  the 
original  and  useful  character  of  the  work  emanating  from  this  Bureau. 
While  much  knowledge  of  a  purely  scientific  character  is  naturally  ac- 
quired, I  feel  that  the  chief  end  of  the  Lureau  should  be  to  teach  the 
£aainer  to  save  as  much  as  possible  of  the  loss  which  he  often  sustains 
from  insect  injury.  The  present  Entomologist  fully  appreciates  this 
position,  and  has  eliminated,  as  far  as  possible,  such  technical  descrip- 
tions as  would  not  be  appreciated  by  the  mass  of  intelligent  flEumers. 

During  the  year  various  questions  relating  to  the  PbyUoxera  have 
been  referred  to  the  Department  through  the  Secretary  of  State,  ques- 
tions that  have  chiefly  grown  out  of  the  treaty  of  Berne,  which  has 
caused  much  unnecessary  delay  and  loss  to  both  importers  and  exporters 
of  nursery  stock,  for  it  has  been  shown  that  there  la  no  good  reason  for 
detaining  such  stock  at  the  port  of  New  York  when  destined  for  any 
I>art  of  the  country  east  of  the  Eocky  Mountains.  The  use  of  kerosene 
emulsion  as  a  remedy  for  this  underground  vine  pest,  proposed  by  the 
Entomologist  a  year  ago,  after  due  experiment,  has  attracted  much  at- 
tention, and,  upon  invitation  of  the  French  minister  of  agriculture,  I 
sent  Professor  Riley  to  EiuoiK*  t!iuin<»;  the  summer  to  demonsti'ate  liis 
proi>ofted  methods  of  denliii^  with  tlie  insect,  and  to  learn  what  he  could 
that  would  be  of  borjelit  tu  our  pei^ple,  as  to  the  present  status  of  the 
American  ^  inea  in  France^  and  of  the  Phylloxera  question  in  general. 
He  also  studied  certain  ij radical  features  of  silk  culture  upon  which 
ve  ue*Hled  more  exact  knowledge,  and  visited  the  International  Forestry 
EibibitioD  at  Editiburg.  It  is  pleasant  to  know  that  while  much  iu- 
formatlou  that  will  be  useful  to  ns  has  thus  been  obtained,  the  benefit 
bas  been  mutual,  to  judge  by  the  appreciative  manner  in  which  the 
femora mendations  of  the  Entomologi  st  were  received,  and  the  honor  con- 
ferred oti  him  as  a  tlelegate  from  the  Department.  In  advanced  agri- 
culture all  civilized  nations  have  to-day  so  many  interests  in  common 
that  increasing  reciprocal  relations  become  necessary. 

Tlie  Bareau  has  oontinaed  its  labors  for  the  promotion  of  silk  culture 
in  the  United  States  during  the  past  year,  and  has  been  greatly  aided 
by  the  snm  of  $15^000  appropriated  at  the  last  session  of  Congress  for 
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the  encouragement  and  development  of  the  industry.  Prior  to  July  1 
the  work  in  connection  with  this  subject  was  pi?rformed  by  the  ordinary 
force  of  the  Bureau  and  manuals  of  instruction,  and  silk-worm  eg^s 
were  distributed  to  applicants  in  all  part«  of  the  country.  In  accord- 
ance with  the  act  appropriating  the  sum  above  name<i,  1  have  appointed 
a  special  agent,  who,  under  the  direction  of  the  Entomologist,  will  de- 
vote his  whole  time  to  the  investigation  of  all  subjects  relating  to  '*the 
culture  and  raising  of  raw  silk."  The,se  include,  among  others,  an  ex- 
amination into  the  extent  of  the  interest  already  shown  in  the  industry 
by  the  people  of  the  United  States ;  the  climatic  adaptability  of  our 
country  to  this  art,  and  its  present  sericicultural  resources.  To  these 
may  be  added  a  study  of  the  means  emi)loyed  abroad  to  encourage  silk 
raising,  in  which  study  the  division  has  been  greatly  aided  by  certain 
valuable  reports  made  by  our  representatives  abroad  to  the  honorable 
Secretary  of  State. 

Arrangements  have  been  made  for  the  continuation  of  the  distribu- 
tion of  literature,  silkworm  ef^gt^^  and  unillHdrry  trees  to  all  such  aA  may 
desire  them  during  the  coming  year,  and  to  further  the  eHtabiishmeut 
of  profitable  reeling. 

A  new  impetus  has  thus  been  given  to  silk  culture  by  the  late  act  of 
Congress,  and  the  industry  seems  in  a  fair  way  to  be  added  to  the  list 
of  those  which,  though  at  one  time  considered  essentially  foreign,  have 
become  so  successful  in  our  country. 

The  Entomologist  has  also  prepared  for  the  exposition  at  New  Orleans 
an  elaborate  collection  of  injurious  and  beneficial  insects ;  of  the  chief 
insecticides  and  insecticide  machinery  and  appliances,  together  with  an 
exposition  of  bee  culture  and  silk  culture. 

BUBEATT  OP  PORBSTET. 

The  work  of  this  division  has  been  prosecuted  during  the  present 
year  on  the  plan  adopted  by  me  in  the  reorganization  of  the  division. 
Through  the  agents  in  the  field  circulars  of  inquiry  have  been  sent  out. 
more  especially  to  those  parts  of  the  country  deficient  in  a  natural 
growth  of  trees,  asking  information  as  to  the  kind  of  trees  the  planting 
of  which  has  been  attended  with  success,  as  well  as  those  the  planting 
of  which  has  been  followed  by  failure,  and  the  causes  of  such  failure. 
To  a  large  percentage  of  these  circulars,  amounting  to  many  thousands, 
replies  have  been  made.  This  information  is  now  in  the  hands  of  the 
printer  and  will  soon  be  available  for  public  use.  Its  publication  will 
be  of  great  eoonpmio  value  to  the  country  by  enabling  those  engaged 
in  tree  planting,  the  number  of  whom  is  rapidly  increasing,  to  avoid 
the  mistakes  and  consequent  losses  which  have  hitherto  occurred  for 
lack  of  the  knowledge  thus  given,  and  which  have  often  been  so  dis- 
couraging to  the  planter. 
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The  agents  of  the  Bnrean  have  also  been  raakinp  personal  observa- 
tions in  regard  to  important  snbjccta  connected  with  the  growth  and 
preserration  of  our  forests,  the  results  of  which  have  been  rei>orted  to 
the  division  and  will  be  given  to  the  public. 

While  the  destruction  of  our  forests  is  going  on  at  a  constantly  in- 
creasing and  alarming  rate,  it  is  gratifying  to  know  that  the  work  of 
planting  trees  for  wind-breaks  and  for  forest  purposes  is  rapidly  increas- 
ing, espedally  in  some  of  our  western  States  and  Territories.  Prom 
Nebraska,  for  instance,  we  have  trustworthy  information  that  not  fewer 
than  4,500,000  trees  have  been  planted  during  the  present  year,  and 
more  than  two  thousand  bushels  of  walnut  and  otiier  tree  seeds.  Con- 
stant inquiries  by  letters  from  all  parts  of  the  country  are  made  of 
the  division  in  regard  to  tree-planting,  requiring  much  time  for  the 
proper  replies,  but  clearly  showing  the  useful  place  which  such  a  division 
holds. 

Continued  investigations  have  been  made  in  regard  to  the  consump- 
tion of  the  forests  both  for  legitimate  purposes  and  by  fire.  The  con- 
samption  for  the  manufacture  of  lumber  is  Increasing  in  a  greater  ratio 
than  is  warranted  by  the  increase  of  population  and  the  consequent 
natural  demand.  The  lumber  market  is  largely  overstocked,  and  the 
process  of  manufacture  continues  to  be  conducted  in  a  wasteful  man- 
ner, when  the  rapidly  decreasing  source  of  supply  calls  for  the  utmost 
economy  of  material.  At  a  recent  convention  of  lumbermen  at  Chicago, 
representing  an  estimated  capital  of  $500,000,000,  and  called  for  the 
purpose  of  improving  the  condition  of  the  market  by  securing  a  check 
in  the  rate  of  production,  it  was  stated  that  the  stock  of  lumber  then 
on  hand  was  suflSdent  to  supply  all  legitimate  demands  for  eighteen 
months  if  not  another  tree  should  be  cut  or  sawn. 

But  the  convention  was  unable  to  effect  any  agreement  for  the  cur- 
tailment of  production,  and  it  was  left  to  go  on  as  individual  interest 
should  determine.  So  far,  therefore,  as  the  forests  of  the  country  are 
in  private  hands,  there  seems  little  reason  to  hope  that  their  rapid  cou- 
snoiption  by  the  ax  and  by  fire  can  be  checked.  In  one  of  our  States, 
owing  to  the  laws  regulating  the  assessment  of  taxes,  we  are  able  to 
ascertain  the  amount  of  forests  relatively  to  the  whole  area  of  the  State 
from  year  to  year  for  thirty  years  past  The  official  returns  from  that 
State  show  a  steady  diminution  of  the  forest  area  during  that  period, 
and  not  only  in  the  State  as  a  whole,  but  in  every  county,  with  a  single 
exception. 

The  great  pine  forests  of  the  Northwest  are  now  depleted  to  such  an 
extent  that  the  Southern  pinei  is  brought  into  competition  with  it  in  the 
Chicago  market,  and  perceptible  inroads  have  already  been  made  upon 
those  vast  forests  which  cover  so  large  a  portion  of  the  Gulf  States. 
The  same  reckless  and  wasteful  methods  of  lumbering  are  pursued 
there  which  have  so  rapidly  consumed  the  Northern  and  Western  forests. 
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This  couditiou  of  things  makes  more  imperative  every  year  the  endeavor 
to  preserve  the  forests  which  form  a  part  of  the  pablic  domain,  and  so 
to  gnanl  and  control  them  bylaw  as  to  make  them  of  greatest  and  most 
lasting  benefit  to  the  country. 

Since  the  appropriation  was  made  by  Congress  for  the  purpose  of 
aiding  the  Centennial  Exposition  at  New  Orleans,  this  Bnreau  lias 
been  engaged  in  the  endeavor  to  exhibit  one  of  the  practical  and  eco- 
nomic aspects  of  forestry  by  securing  for  that  exposition  specimens  of  the 
manufactured  products  of  the  forests.  For  this  purpose  wood- working 
factories  in  various  parts  of  the  country  have  been  visited  or  have  been 
reached  by  means  of  correspondence,  and  as  the  result  a  great  variety 
of  articles  of  most  useftd  and  interesting  character  have  been  secured, 
which,  when  brought  together,  cannot  fail  to  impress  the  beholder  with 
a  new  sense  of  the  value  and  importance  of  our  woodlands.  From  the 
toy  that  amuses  the  child  on  the  floor  to  the  ship  that  breasts  the  ocean 
storms  in  interchanging  the  commodities  of  the  nations,  the  forests  will 
thus  be  seen  to  minister  to  us  in  ways  almost  Innumerable. 

An  instructive  contribution  to  the  New  Orleans  Exposition  will  also 
be  ipade  by  the  Bureau  in  the  form  of  a  grove  of  living  trees  trans* 
planted  from  the  arid  region  of  the  West,  where  it  has  been  held  that 
trees  could  not  be  made  to  grow  on  account  of  the  limited  amount  of 
rainfall.  This  transplanted  grove  will  be  an  ocular  demonstration  that 
the  establishment  of  trees  both  for  ornamental  and  forest  purposes  can 
be  pushed  much  farther  along  the  dry  western  plains  than  has  been 
supposed,  and  will  be  a  great  encouragement  to  their  settlement. 

DEPARTMENTAL  REPORTS. 

Congress,  at  its  last  session,  provided  for  the  printing  of  400,000 
copies  of  the  Annual  Beport  of  the  Department,  and  also  for  the  print- 
ing of  50,000  copies  of  the  First  Annual  Beport  of  the  Bureau  of  Ani- 
mal Industry.  The  following-named  special  and  miscellaneous  reports 
have  been  issued  by  the  Department  during  the  current  year. 

BUREAU  OF  STATISTICS— KEW  SBRIBS. 

No.  CO)>iei 
printed. 

No.  4.  Report  upon  the  numbers  and  valnes  of  farm  animals,  on  certain 
causes  affecting  wages  of  farm  labor,  and  on  freight  rates  of 
transportation  companies.    February,  1884,  56  pp.,  octavo 11,  (KK) 

No.  T).  Report  on  the  distribution  and  consumption  of  com  and  wheat,  and 
the  rates  of  transportation  of  £um  products.  March,  1884,  44 
pp.,  octavo 11,000 

No.  6.  Report  of  the  area  of  winter  grain,  the  condition  of  farm  animals, 
and  freight  rates  of  transportaion  oompanies.  April,  1884,  48 
pp.,  ootaYO 11.000 

No.  7.  Beport  of  the  condition  of  winter  grain,  the  progress  of  cotton  plant- 
ing, and  estimates  of  cereals  of  1883,  with  freight  rates  of  trans- 
portation oompanies.    May,  1884,  36  pp.,  octavo 13.000 
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printed. 

Kii  8.  Report  of  aoreage  of  spring  gnm  and  ootton,  the  condition  of  winter 
wheat,  and  Enropean  grain  proepeots,  with  freight  rates  of 
transportation  eompanies.    Jnne,  1884|  40  pp.,  ootaTO 11, 000 

Ko.  9.  Report  on  the  area  of  com,  potatoes,  and  tobacco,  and  the  condition 
of  growing  crops,  and  on  rates  of  transportation.  July,  1884,  60 
pp.,  octavo 12,000 

Ho.  10.  Report  on  the  condition  of  growing  crops  and  on  rates  of  transporta- 
tion.   Angnst,  1884,  36  pp.,  octayo 13,000 

Ifo.  11.  Report  on  condition  of  crops,  on  wheat  in  India,  and  on  freight  rates 

of  tran8ix>rtation  companies.    September,  1884,  88  pp.,  octayo..    13,000 

"Ho,  12.  Report  on  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight 

rates  of  transportation  companies.  October,  1884,  44  pp.,  octavo.    13, 000 

KNTOMOLOGICAL  BUKXAI^. 

Bulletin  No.  4. — Reports  of  observations  and  experiments  in  the  practical 
work  of  the  divifiion,  made  under  the  direction  of  the  Entomologist,  to- 
gether with  extracts  from  correspondence  on  mlscellaneons  insects.  Jan- 
uary, 1884,  102  pp.,  octavo 3,000 

CHEMICAL  BUBEAU. 

Bulletin  No.  2. — Diffusion — its  application  to  sngar-cane,  and  record  of  ex- 
periments with  sorghnm  in  1883.  By  H.  W.  Wiley,  Chemist.  Jannary, 
1884,  36  pp.,  octavo 6,000 

Bulletin  No.  3. — ^The  Northern  sugar-cane  industry.  A  record  of  its  progress 
during  the  season  of  1883.  By  H.  W.  Wiley,  Chemist.  April,  1884, 120 
pp.,  octavo.    Accompanied  by  isothermal  charts 3, 000 

Bulletin  No.  4. — ^An  investigation  of  the  composition  of  American  wheat  and 
corn.  Second  report.  By  Clifford  Richardson,  Assistant  Chemist.  Sep- 
tember, 1884,  98  pp.,  octavo 2,500 

BOTANICAL  AND  CHEMICAL  BUREAUX. 

The  Agricultural  Grasses  of  the  United  States.  By  Dr.  George  Vasey,  Bot- 
anist of  the  Department  of  Agriculture.  Also,  the  chemical  composition 
of  American  grasses.  By  Clifford  Richardson,  Assistant  Chemist.  July, 
144  pp.,  octavo,  accompauied  by  120  full-page  engravings  of  American 
grasses 3,000 

MISCELLANEOUS. 

Proceedings  of  a  National  Convention  of  Cattle  Breeders,  and  others,  called 
in  Chicago,  111.,  November  15  and  16,  1883,  by  Hon.  George  B.  Loring, 
Commissioner  of  Agriculture,  to  consider  the  subject  of  contagious  dis- 
sease  of  domestic  animals.    86  pp.,  octavo 5,000 

Special  Report  No.  3. — Mississippi :  its  climate,  soil,  productions,  and  agri- 
cultural capabilities.    By  A.  B.  Hurt,  special  agent.    80  pp.,  octavo 10,000 

Special  Report  No.  4. — ^The  climate,  soil,  physical  resources,  and  agricultural 
capabilities  of  the  State  of  Maine,  with  special  reference  to  the  occupa- 
tion of  its  new  lauds.  By  Samuel  L.  Boardman,  State  agent  of  Maine 
for  the  Department  of  Agriculture.    60pp.,  octavo 6,000 

Special  Report  l/o.  5.— The  proper  value  and  management  of  timber  lands, 
and  the  distribution  of  North  American  forest  trees,  being  papers  read 
at  the  United  States  Department  of  Agriculture,  May  7  and  8, 1884.  48 
pp.,  octavo 10,000 
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SEED  BUREATT. 

Tahutatcd  etatement  showing  the  quantiiy  and  Hnd  of  seeds  issued  from  the  Seed  Bureau^ 
Agrioultural  Department  under  the  general  appropriation  act  of  Congress,  from  July  1, 
1883,  to  June  30,  1884,  incluHve. 


]>eieiiptioii  of  iMda. 


Beiiftton 

and 

Hemben  of 

H.of  B. 


BtatUtloal 

oorro- 
•pondenta. 


State  eoxre- 
epondenta. 


Miae«l- 
laneona  ap- 
plicants. 


GiandtoliL 


TagataUaa  .—*••.. 

Flowfln 

Herba  .^ 

Tobaooo 

Tree 

Sonflower 

Opium  poppy 

Fyrathrim  ••«■•■•■ 

iruidaoodtt 

Wheat 

Oats 

Corn 

Barloy 

Buckwheat 

Potatoes 

Bye 

Sorghum . 


Sngar  L 

liangel-wnnel. 

Grass 

Olover 

Cow-pea... 
Artichoke . 

HiUet 

Bice 


Teztaa: 

Cotton «... 

Hemp 

Flax. 
Jute. 


198 
181 
21 
5 
1 
1 
1 
S 


2,038,407 
829.185 


105,  «1 
485 


181,428 

101,760 

50 

401 

180 


PaeioMt, 

40,870 
20.826 


1,785 
20 


41,802 

6,621 

10.062 

4 

391 

7,619 


U264 
46 
32 
12 
C2 
4,162 


486 

..... 


8,676 
847,482 


2 

6,662 
897 


21.122 

78,876 

6 


150 


Paekagss. 

146,036 

108.418 

19d 

7,084 

1,056 

845 

86 

228 


7,678 

8.210 

1,171 

258 

288 

482 

1 

4,611 


Padfcaosf. 


4,i41 


488 


856 
82 
18 


14 


18 


100 

60 

!,009 

C48 

137 

8 

445 

84 


101 

16 

2 

3 


2, 351, 535 
563,638 

114. '^71 

1,060 

565 

36 

227 


60,290 

0,877 

20,266 

274 

749 

12,229 

1 

84,869 

425,858 

106 

62 

8,a34 

1,018 

139 

864 

4,012 

102 


560 

16 

2 

8 


GfMid  total. 


2,912,780 


807,906 


72,460 


279,658 


8,623,738 


The  following  table  exhibits  in  a  condensed  form  the  appropriations 
made  by  Congress  for  this  Department,  the  disbarsements,  and  unex- 
pended balance  for  the  fiscal  year  ending  June  30, 1884 : 


Object  of  appropriatloin. 


Amount 
appropriated. 


Amonnt 
disbursed. 


Amount 
unexpended. 


Bajanes  ••••••••...«•••■•■••«•  ••••■■••••! 

CoUeotlBR  sUtistiM ^ 

lAboratoiy 

Purchase  and  distribntlon  of  seeds,  Ao  . 

Bxperimental  garden 

Museum 

Furniture,  cases,  and  repairs 

Librarr 

luTestigatlons  as  to  insects,  itc  . 


InvMtigating  the  diseases  of  swine  ^• 
Reclamation  of  arid  and  waste  lands .  • 


Beport  on  forestry . 

Postage 

Contingent  expenses 

Imnrovement  of  grounds. 
Building  (greenhouse) .... 


^127,640  00 

80,000  00 

*16, 842  18 

75, 000  00 

7,600  00 

1,000  00 

6, 000  00 

1, 500  00 

20,000  00 

25.000  00 

•17, 656  18 

10,000  00 

4.000  00 

14, 000  00 

8.000  00 

2,500  00 


$127,630  87 


$0  13 


16, 829  26 

74, 986  48 

7, 486  21 

003  51 

6, 908  82 

1, 439  86 

10,704  86 

24.011  65 

16, 266  80 

9, 008  80 

8, 841  46 

13. 091  43 

7, 962  C7 

2^500  00 


12  92 

13  52 
13  79 

C  49 

1   18 

60  14 

295  14 

OSS  15 

1,869  24 

1   70 

158  52 

8  -.7 

37  33 


*  Including  unexpended  balance  of  appropriation  for  1883. 

Very  respectfully, 


GEO.  B.  LORINQ. 


REPORT  OF  THE  CHEMIST. 


DEPABTMBITF  of  AaBICULTTTBB, 

BUBEAXT  OF  OHEMISTBY, 

November  12, 1884:. 
Sib:  I  have  the  honor  to  Bubmlt  the  following  synopsis  of  the  work 
done  in  this  Bnrean  dnxing  the  past  year.  That  portion  relating  to  milk 
and  batter  hae  been  prepared  by  mysel£  The  risumi  of  the  condition 
of  the  sngar  industry  has  been  compiled  firom  my  reports  by  Mr.  Olif- 
foid  Bichardson,  daring  my  absence  from  Wasbington. 


H,  W.  WILBT, 
Hon«  OsoBas  B.  LoBiNa,  OhemisU 

Oommissianer  of  Agrioulture. 


THB  NOBTHBBN  BUaAJBL  IBDXTSTBY  IN  1883. 

The  results  of  extended  investigation  of  this  indastry  in  all  parte  of 
the  oonntry^  and  of  laboratory  and  experimental  mill- work  conducted 
under  my  superintendence  at  Washington^  have  appeared  as  Bulletins 
Kofl,  2  and  3  of  the  Ohemical  Division. 

The  present  statuis  of  the  sugar  question,  as  there  defined,  may  be 
Qodentood  firom  the  following  abstract : 

It  is  nearly  thirty  years  since  the  sorghum  plant  waa  introduced  into 
this  country;  but  such  have  been  the  methods  of  investigation  and 
practical  work  that  it  is  not  yet  decided  whether  it  can  be  used  with 
saocess  as  a  sugar-producing  plant. 

The  problem  presente  iteelf  under  two  distinct  heads — ^the  scientific, 
or  theoretidd,  and  the  economic^  or  practical. 

The  scientist,  looking  at  it  from  the  position  of  the  mere  analyst, 
determines  the  £arCt  of  tue  presence  of  sugar  in  the  sorghum,  and,  as  an 
investigator,  the  adaptability  of  different  chemical  procedures  to  the 
separation  of  the  sugar  from  the  cane.  The  economist,  on  the  other 
hand,  toking  the  statements  and  methods  of  the  scientist  into  consider- 
ation, regards  the  problem  merely  as  to  the  possibilities  of  making 
money  under  the  conditions  placed  before  him.  The  work  of  this  diri- 
sion  has  been  necessarily,  to  a  large  degree,  of  a  purely  scientific  nature. 
The  resulte  of  economic  work  in  different  parte  of  the  country  have, 
however,  been,  as  &r  as  possible,  observed  and  gathered  together. 

QIPOBTAKOB    OF    METEOBOLOOIOAL    0Oin>ITIOKS    FOB    THE    STJOAB 

mnusTBY. 

The  four  sngar-producing  planto  of  practical  importance—the  sugar- 
cane, the  beet,  the  sorghum,  and  the  maple — are  suited  to  very  different 
dimatic  conditions.  , 
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The  tropical  cane,  while  it  is  the  richest  of  all,  is  practically  limited 
to  an  extremely  small  belt  in  the  South. 

The  maple  and  beet  are  best  suited  to  high  temperate  latitudes,  while 
the  sorghnm  seems  destined  to  claim  the  middle  temperate  conditions 
for  its  peculiar  field. 

Certain  varieties,  like  the  Amber,  reach  maturity  in  an  extremely 
short  period  of  growth,  and  it  is  possible  that  careful  selection  of  ne<'(l 
may  extend  the  range  over  which  the  sorghum  may  be  successfnll/ 
grown,  and  the  belt  of  country  may  become  a  wide  one.  It  should  Lc 
remembered,  however,  that  this  belt  should  be  bordered  by  lines  of 
isotherm  acy  and  not  by  parallels  of  latitude. 

In  discussing  the  geographical  limits  of  sorghum  culture  it  has  been 
usual  to  say  that  they  are  the  same  as  for  maize.  This  is  both  true  and 
Mse — true  in  that  the  early  varieties  of  sorghum  will  grow  as  far  north 
as  our  com,  and  the  late  ones  as  far  south }  false  in  the  assumption  that 
the  mere  growing  of  sorghum  is  enough  to  insure  success  in  making 
sugar  from  it.  Not  only  must  there  be  time  for  growth  but  also  for 
manufacture.  The  effect  of  cold  weather  on  sorghum  caue  may  be 
summarized  as  follows : 

(1.)  A  frost  severe  enough  to  kill  the  blades  of  immature  cane  will 
spoil  it  for  sugar-making. 

(2.)  Such  a  frost  on  ripe  (Jane  will  not  do  it  any  notable  injury. 

(3.)  A  frost  severe  enough  to  congeal  the  water  in  the  cells  of  the 
cane  will  render  it  unlit  for  sugar-making  immediately  on  the  accession 
of  thawing  weather.  To  determine  the  length  of  the  working  season, 
therefore,  is  to  know  (1)  the  time  of  ripening  of  the  cane,  u  e.,  when  the 
seed  is  hard,  and  (2)  the  time  when  the  first  severe  frost  is  likely  to 
take  place. 

The  shortest  period  of  maturity  is  probably  in  the  neighborhood  of 
100  days,  and  in  the  latitude  of  Chicago  the  working  period  which 
cduld  be  depended  on  would  not  exceed  six  weeks,  as  early  frosts  are 
possible  in  the  middle  of  October. 

In  length  of  working  season  the  beet  appears  to  have  a  great  advan- 
tage over  sorghum.  As  is  well  knowTi,  the  beet  is  harvested  before  any 
freezing  weather  and  put  in  silos.  Here  it  is  kept  during  the  winter 
months,  or  until  it  is  sent  to  the  mill.  If  the  temperature  of  the  silos 
is  kept  low  enough  the  beets  will  retain  their  sugar  until  the  following 
spring.  Beet-sugar  factories  in  Europe  sometimes  keep  running  until 
March  or  April. 

The  advantage  of  keeping  the  machinery  in  use  for  as  long  a  time  as 
possible  is  one  which  will  be  keenly  appreciated  by  every  manufacturer. 
The  cost  of  a  sugar-factory  plant  is  very  great.  Machinery  is  injured 
more  by  idleness  than  by  use.  The  shortness  of  the  working  season, 
therefore,  becomes  a  difficulty  the  most  serious  to  the  success  of  the 
sorghum  business. 

An  experiment  on  the  preservation  of  sorghum  in  silos  showed  that 
cane  buried  on  the  12th  of  November,  1883,  which  contained  about  0 
per  cent,  of  sucrose  and  3  per  cent,  of  other  sugars,  still  retained  on 
January  14, 1884,  8.39  per  cent,  sucrose,  with  2.36  per  cent,  of  other 
sugars.  On  February  27  there  were  present  7  per  cent,  and  3.13  jier 
cent.,  respectively,  and  on  April  1,  5.89  and  3.72  per  cent.  The  value 
of  these  facts  for  the  manufacturer  can  only  be  determined  by  a  prac- 
tical test  on  a  large  scale.  If  there  is  no  means  of  preserving  the  cane 
we  are  again  driven  to  a  selection  of  proper  climatic  conditions  for  quick 
maturity  and  long  working  season.  Cape  May,  K.  J.,  seems  to  be  a 
favorable  locality  in  these  two  resi)ects,  as  proved  by  the  experience  of 
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the  Eio  Grande  Company. .  By  following  the  isotherms  of  this  locality 
westward,  a  line  may  be  traced,  south  of  which,  as  far  as  thermal  con- 
(iitioDS  are  concerned,  the  cultivation  of  sorghum  for  sugar  can  be  car- 
ried on  with  a  hope  of  success.  Years  of  experience  will  be  necessary 
before  we  are  sufficiently  acquainted  with  other  meteorological  condi- 
tions, such  as  rainfall,  humidity^  and  local  circumstances  of  environ- 
meDt,  to  fix  the  most  favorable  hmits  for  the  culture  of  the  plant. 

The  question  is  equally  an  open  one  with  the  beet,  and  together  with 
Forghum,  a  study  of  the  most  favorable  conditions  of  climate,  soil, 
fertilizers,  and  other  elements  of  environment  will  be  the  problem  of 
the  future. 

SEED. 

The  importance  of  the  best  seed  cannot  be  too  strongly  insisted  on. 
The  beet  industry  of  the  continent  owes  its  success  in  a  largo  measure 
to  the  improvement  in  the  root  by  careful  seed  selection  and  cultivaton. 
This  has  hardly  been  attempted  with  sorghum,  and  many  years  of  pa- 
tient work  will  be  necessary  before  the  result  is  felt. 

In  the  same  way  with  the  beet,  it  may  be  necessary  that  a  seed  should 
be  sought  for  this  plant  adapting  it  to  our  soiLs  and  climate.  At  any 
rate  it  is  evident  that  foreign  seed  will  not  produce  in  our  hot  and  dry 
Boiumers,  as  a  usual  thing,  a  beet  rich  in  sugar. 

In  California  the  beet  is  a  greater  success  than  elsewhere  in  the 
United  States.  In  fact,  all  the  beet  sugar  made  in  1883-^84  was  at 
Alvarado,  Cal. 

The  following  letter  of  Mr.  B.  H.  Dyer,  superintendent  of  the  Stand- 
ard Sugar  Befinery,  Alvarado,  Cal.,  will  show  the  character  of  the  work 
which  is  doing  in  California  with  the  sugar  beet: 

H.  W.  Wii;by,  Esq., 

CkemiBi^  Department  of  AgricuUurt,  WashkigUm^  D,  C.t 

Dear  Sir  :  Yonrs  of  5tb  instant  received.  In  ansrr er  to  your  Inquiry  in  regard  to 
the  amoant  of  sugar  made  in  campaign  1883-^84,  will  state  that  our  whole  product 
has  not  yet  been  marketed.  We  only  had  beets  enough  to  run  about  ninety  days,  ow- 
ing to  the  unusually  dry  season  that  prevented  the  farmers  from  sowing  only  about 
ont^balf  the  usual  acreage.  We  sent  to  market,  however,  1,027,626  pounds  ^chiiere- 
htd  sugar,  and  probably  have  in  tanks,  in  process  of  crystallization,  250,000  pounds 
more.  The  percentage  of  sugar  obtained  was  very  satisfactory.  As  this  season 
promises  to  be  a  favorable  one,  we  expect  to  have  from  15,000  to  20,000  tons  of  beets. 
Laftt  year  we  only  had  about  7.000  tons. 

The  five  vears'  experience  or  the  Standard  Sugar  Refinery  has  fully  proven  that 
Wts  raised  in  California  will  yield  as  many  tons  per  acre  and  arc  as  rich  in  saccha- 
rine matter  as  any  produced  in  Europe.  With  the  aid  to  this  industry  that  its  im- 
portance deserves  for  a  few  years,  sufilcient  capital  would  bo  invested  in  the  produc- 
tion of  beet  sugar  to  stop  all  importation  of  foreign  sugar  on  the  Pacific  coast,  and 
supply  a  largo  portion  of  that  required  east  of  the  Rooky  Mountains.  We  have  a  soil 
an«i  climate  well  adapted  to  the  production  of  the  sugar  beet  extending  from  Califor- 
nia to  Bri  tish  Columbia.  There  is  room  for  one  hundred  factories  of  a  daily  capacity  of 
I'tJ  tons  each :  and  with  the  same  encouragement  by  our  Government  as  the  manu- 
futturers  in  Lurope  received  in  the  earlier  stages  of  the  industry,  they  would  be  built 
i'  l»*ss  than  10  years.  I  will  gladly  give  you  any  information  in  regard  to  the  subject 
til  at  I  have,  fully  realizing  that  the  future  success  of  this  important  industry  depends 
K'tatly,  if  not  wholly,  upon  the  encouragement  given  it  by  your  Dopartuient.  I  in- 
iHid  visiting  WaHhiiigton  during  the  session  of  Congress  for  the  purpose  of  trying  to 
obtain  a  modification  of  the  internal-revenue  laws  that  will  permit  alcohol  distilled 
fri'iti  beet  molasses,  to  be  used  solely  for  mechanical  purposes,  to  be  exempt  from  tax- 
ation. 

Tours,  respeotfollyy 

E.  H.  DYER. 

Prom  this  letter  of  Mr.  Dyer,  it  is  evident  that  the  manufacture  of 
Bugar  from  the  sugar  beet  is  an  assured  success  on  the  Pacific  coast 
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There  is  a  vast  region  of  conntry  in  Northern  Oalifomia^  Oregon,  and 
Washington  Territory  of  which  the  climate  and  soil  are  snitable  to  this 
plant.  When  the  extent  of  this  region  is  considered  it  does  not  seem 
that  Mr.  Dyer's  views  of  the  fdtnre  are  exaggerated. 

Analyses  of  Oalifomia  beets,  a  few  in  nnmbery  have  been  made  by  P. 
Cassamajor  smd  published  in  tne  Sugar  Beet  (voL  5,  Ko.  1),  and  several 
others  in  the  State  itself. 

(1)  Imported  Vilmorin  beet:  Density  of  juice,  26°  Bailing.  Coeffi- 
cient of  purity,  82o.6. 

(2)  Earlv  Bed  Top  beet :  Density  of  juice,  123<^^  Balling.  Ooefficlent 
of  purity,  820.5. 

(3)  Verbesserte  Imperial  Eose:  Density  of  juice,  20^.5  Balling.  Co- 
efBcient  of  purity,  83o. 


No. 

Variety. 

'^ 

Saorotoby 
poUrliatioiL 

Coeffio&flDt 
of  purity. 

1 

Barly  Rom .......a....a...^.a.....«^ux^ax  ^.-**. 

115 
20.5 
19 
17 

le 

1«.7 
15.2 
14.4 

8105 

2 

Viimipri n  tm p«riA] ,1 .1.11......... 

8L40 

S 

Verb<4«4rte  fmp«ria]  Kom ^.... 

80 

4 

do 

80 

The  yield  per  ton  of  the  California  beet  is  most  gratifying.  Seven 
thousand  tons  of  beets  were  worked.  The  yield  per  ton  on  the  basis  of 
the  sugar  already  marketed  is  147  pounds.  Allowing  for  the  estimate 
of  Mr.  Dyer  that  250,000  pounds  of  sugar  are  yet  to  be  separated,  the 
total  yield  reaches  182  pounds  per  ton. 

These  figures  should  prove  of  the  greatest  interest  to  the  fiurmers  of 
the  Pacific  slope,  for  in  them  they  should  see  suggestions  of  greater 
wealth  than  is  found  in  their  mines. 

A  few  beets  have  been,  of  late,  examined  from  Eastern  localities. 
The  beets  analyzed  in  the  followine  table  were  raised  by  Mr.  William 
Cartwright,  of  Oswego,  If .  Y.  He  planted  a  space  of  46,708  square  feet 
in  beets,  and  the  total  yield  was  36,000  pounds. 

Anatyfii  of  htetifirom  Oiwego,  N,  T. 


Variety. 

It 

Welghta. 

Weight 
with  neck 
remored. 

Suorose. 

Glucose. 

Ash. 

Improrad*  wmth  Add,  north  end . 

HMMOhnsotto,  ImDrored 

Lftte-plAQted«  pitted  in  field 

Improved,  south  field,  south  end. 
InaproTed,  north  field,  north  end. 
Improved,  north  field,  south  end. 
Oswego  sc^ed .•.••.••■■•** 

10 

u 

12 

1818 

1988 
L881 
1457 
1776 
17»5 
1002 

i4n 

180T 
4.173 
1016 
1020 

Kottaken 

....do 

....do 

12S8 
1610 
1640 
1582 

1010 
1698 
1822 
1810 
1020 

Psro*nt 
Ills 
1168 
11.22 
15.84 
15.82 
15.20 
14.52 

1154 
1124 
11.06 
1174 
1164 

Psresnf. 
.29 
.90 
.22 
.17 
.16 
.12 
.14 

.14 
.81 
.82 
.40 
.82 

P«r  esnt 
L028 
L079 
L049 
0.775 
0.862 
1.061 
a968 

0.985 
1.090 
L166 
0.897 

1,260 

Ootf. 
716 

77 

71.9 

83 

85 

83 

80 

Qovommentseedt 

Bob.  Greftu  Neok  ■•■••••••. 

74 

77 

Sublime.  1881 

From  Uart's  field 

Late-planted 

72 
79 
7&5 

Digitized  by  VjOOQIC 


HEPORT  OP  THE   CHEMIST. 


23 


A17ALT8ES  07  STTGAB  BEETS  SENT  BY  MB.  LEVI  MAISH,  YORK,  PA. 

Beets  sent  November  22, 1883.    Analyzed  December  19, 1883. 


S'o. 

TBriety. 

Ko.  of 
beeta. 

Total 
weight. 

Weight 
'Without 
neck. 

Sncrose. 

Glucose. 

Ash. 

Purity. 

1 
2 

Vilmorin  Improved 

4 
8 

Kiloi. 
2.924 
2.892 

Kiloi. 
2.684 
2.610 

Percent. 
8.D4 
7.24 

Percent 
.40 
.78 

Per  cent 
1.87 
1.57 

Ooef. 
64.8 
58 

By  comparing  the  analyses  of  the  latter  beets  with  those  from  Os- 
wo;xo,  the  great  superiority  of  the  latter  is  at  onco  manifest. 

York,  Pa.,  seems  to  be  too  far  south  for  successful  culture  of  the 
sugar  beet,  and  analyses  recently  made  of  beets  grown  in  Washington 
show  a  still  worse  result,  iUustrating  the  effect  of  climate  upon  the  root. 

SORGHUM. 

But  to  return  to  a  consideration  of  the  general  characteristics  of  the 
.'iorfjhiim  cane,  of  which  less  is  known  than  of  the  beet.  Its  tendency 
to  rapid  change  after  cutting  is  a  serious  fault,  and  no  amount  of  im- 
provemeTit  by  culture  will  be  able  to  eradicate  it.  Canes,  as  has  been 
shown,  can  be  preserved  in  silos,  and  we  have  even  found  it  possible  to 
transport  them  for  long  distances  for  the  pui-poses  of  analysis  by  cover- 
iug  the  end  with  melted  paraffine.  liapid  changes  of  temperature, 
however,  especially  in  green  or  frosted  canes,  produce  inversion  and 
fermentation.  The  conditions  have  not  been  carefhlly  studied,  and  it 
is,  in  fact,  a  diflftcult  histological  problem.  Tropical  cane  is  very  different 
in  its  characteristics,  a  specimen,  after  two  weeks,  having  nearly  16  per 
cent  of  sucrose  and  only  a  little  over  one  of  other  sugars.  The  fact  illus- 
trates the  dilhculties  which  the  presence  of,  so  large  an  amount  of  solids 
not  sugar,  which  are  ready  to  produce  fermentation  and  inversion  in 
the  juice  of  the  sorghum,  introduces  into  the  successful  development  of 
the  industry.  With  beets  this  difficulty  is  avoided,  but  others  more 
easily  overcome  are  met. 

Owing  to  these  impurities,  only  a  certain  portion  of  the  sugar  present 
in  the  juice  of  either  sorghum  or  beet  is  available.  Its  amount  depends 
on  the  percentage  of  juice  extracted  from  the  cane,  and  the  ratio  of 
sucrose  to  the  other  bodies  in  the  juice. 

Long  experience  has  shown  that  each  equivalent  of  substance  not 
Bugar  in  the  juice  prevents  a  like  quantity  of  sucrose  from  being 
obtained  in  a  crystalline  state.  To  this  we  must  add  another  result  of 
experience,  viz.,  that  about  5  per  cent,  of  the  sucrose  is  lost  in  the  pro- 
cess of  evaporation.  Applying  these  data  to  a  cane  yielding  a  juice 
containing  10  per  cent,  sucrose,  2.75  per  cent,  of  other  sugars,  and  2  per 
cent,  of  solids  not  sugar,  or  in  all  4,75  per  cent,  of  solids  not  sucrose,  we 
find  that  only  5.25  per  cent,  of  the  sucrose  remains  available.  If  the  5 
per  cent,  of  the  whole  is  lost  on  evaporation,  then  only  4.75  per  cent, 
would  be  obtained  from  the  juicQ,  or,  on  an  average  yield  of  juice,  only 
2.37  per  cent,  from  the  cane,  or  46.4  pounds  per  ton. 

The  yields  of  the  factories  of  the  country  from  which  returns  were 
obtainable  make  it  doubtful  if  any  of  them  exceeded  this.  The  data 
may  be  found  in  my  original  report.  The  report  of  one  of  the  most  sue- 
cessfol  factories  is  appended: 

Bio  Grandb,  N.  J.,  Lecember  6, 1883. 

Sui:  The  mill  oommenoed  grinding  September  10  and  stopped  November  14.  The 
amotmt  of  unttripped  oano  ground  was  6,795,811  tons,  we  made  282,711  pouudB 
mgftr  and  aboat  65,000  gallons  molasset.  j  _ 
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Sucrose  by  polariscope,  average  for  the  season percent..  9.75 

8p.  gr.  Banai6,  average  for  the  season degrees..  7.57 

Against  last  year's  polariscope , I>ercent.-  11.11 

Sp.  gr.  Baum6..- degrees..  7.33 

The  bulk  of  the  crop  was  Amber  and  Orange ;  the  per  cent,  of  jnice  ranged  from  55 
per  cent,  to  40  per  cent,  on  the  unstripped  canes,  over  half  the  sugar  being  leA;  in 
the  bagasse. 

We  nave  two  mills ;  the  second  one  was  hot  properly  rigged  up. 

Being  afraid  the  cane  would  get  over-ripe,  as  it  has  always  done  before,  we  planted 
later  than  usual.  The  season  turned  out  very  wet  and  cold.  The  Orange  did  not 
rinen  until  October  29,  except  in  those  fields  where  phosphoric  acid  was  put  in  the 
hill.  A  storm  in  September  prostrated  the  Amber.  For  these  two  reasons  we  had 
bad  cane  from  September  24  to  October  29.  During  this  time  no  pan  failed  to  granu- 
late, but  the  yiela  of  sugar  was  poor.  From  October  29  until  the  end  of  the  season 
the  cane  was  first  rate.  The  extreme  low  price  of  sugar  and  the  high  price  of  choice 
New  Orleans  molasses  caused  us  to  make  a  better  simp  than  we  would  ordinarily 
have  done.  In  this  way  over  100,000  pounds  of  sugar  was  allowed  to  go  into  the  mo- 
lasses simply  because  this  year  it  paid  to  do  it. 

Yours  truly,  H.  A.  HUGHES, 

General  Manager  Bio  Grande  Sugar  Companjf. 

Prof.  H.  W.  Wiley. 

TahU  of  data  derived  from  preceding  letter. 

Acres  (about) 1,000 

Tons 6,795 

Tons  per  acre •  •  6,795 

Pounds  sugar  made ••••  882,711 

Pounds  sugar  per  ton •••  41.C 

Gallons  molasses 55,000 

Gallons  molasses  per  ton 8.09 

Average  per  cent,  of  sugar  in  juice ^ 9.75 

Average  percent,  of  juice  expressed ....•••........••......  47.00 

The  total  value  of  sugar  produced,  at  7  cents  per  pound,  was |I9, 789  77 

Add  bounty,  1  cent  per  pound 2,827  11 

Value  of  molasses,  at  42  cents  per  gallon 23, 100  00 

Bounty  on  cane  (|1  per  ton) 6,795  00 

52,511  68 
Value  per  acre  (circa) 850  00 

The  3deld,  it  will  be  seen,  did  not  equal  that  which  has  been  calcu- 
lated. A  portion  of  the  sugar  was,  however,  not  recovered  from  a  de- 
sire to  make  a  high-grade  molasses. 

OUB  OWN  EXPERIENOE  WITH  OANE  GROWN  NEAR  WASHINGTON. 

From  our  own  experience  it  has  been  learned  that  single  milling,  t.  e., 
passing  canes  through  one  three-roll  mill,  gives  so  poor  a  yield  that  it 
must  necessarily  be  abandoned  at  least  with  sorghum.  Tropical  canes 
seem  to  mill  better  than  the  stalks  of  sorghum,  and  single  milling  of  such 
canes  may  continue  to  prove  profitable.  It  is  evident,  however,  to  every 
practical  worker,  that  a  system  of  expression  which  gives  only  45  to  50 
per  cent,  of  the  total  juice  of  the  cane  Is  too  wasteful  to  meet  the  con- 
tinued approval  of  farmers  and  manufacturers. 

Double  milling  is  doing  much  to  remove  this  difficulty.  This  division 
has  made  only  a  few  experiments  with  double  milling,  and  the^e  show 
a  yield  of  nearly  65  per  cent,  of  weight  of  cane.  In  the  establishments 
where  this  process  only  has  been  used,  estimates  have  been  made  of  its 
efficiency.  These  estimates,  however,  may  be  wide  of  the  truth,  but  we 
may  safely  say  that  double  milling  increases  the  yield  of  juice  10  to  16 
per  cent. 

The  soil  in  the  vicinity  of  Washington  is  not  suitable  to  the  growth 
of  sopghum  cane.  It  is  true  the  yield  of  cane  this  season  was  far  bet- 
ter than  it  has  ever  been  heretofore  since  the  Department  undertook 
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experimente  with  cane  ra\sing  in  this  locality.  When,  however,  care- 
ful planting  and  cultivation  and  liberal  fertilizing,  combined  with  a 
fairly  favorable  season  for  growth,  fail  to  produce  10  tons  of  cane  per 
acre,  it  must  be  admitted  that  there  is  a  radical  defect  of  soil.  The 
climate  of  Washington,  however,  is  peculiarly  favorable  to  cane- growth. 
Early  springs,  warm  summers,  and  late  falls  are  all  that  the  practical 
cane-grower  could  demand.  A  sandy  loam  appears  to  be  the  most 
favorable  soil  for  cane.  Yet,  it  should  not  be  forgotten  that  sorghum 
is  a  hardy  plant ;  it  will  grow  even  under  the  most  unfavorable  condi- 
tions, and  rarely  proves  a  complete  failure. 

Msmufacturers  and  intending  manufacturers  should  not  base  their 
calculations  for  the  yield  of  sugar  on  working  canes  containing  12  per 
cent,  sucrose  and  only  1.5  to  2  per  cent,  of  other  sugars.  It  is  doubt- 
ful whether  any  field  of  sorghum  of  10  acres  extent  has  ever  been  raised 
which  would  give  such  an  average  result.  In  the  present  state  of  the 
industry  it  would  be  much  safer  to  count  on  9  per  cent,  sucrose,  3  per 
cent  other  sugars,  and  2  per  cent,  solids  not  sugar,  as  an  average  of  the 
crop  firom  year  to  year. 

This  division  would  be  guilty  of  a  great  public  wrong  were  it  by  any 
kind  of  select  results  or  enthusiastic  coloring  to  induce  capitalists  to 
invest  money  where  they  would  be  led  to  expect  a  higher  return  than 
the  actual  facts  warrant. 

The  results  obtained  this  year,  poor  as  they  are  compared  with  those 
of  former  years,  may  nevertheless  prove  of  great  advantage  to  those 
who  are  proposing  to  practically  engage  in  the  sorghum-sugar  industry 
by  causing  them  the  more  carefully  to  consider  all  the  difficulties  which 
they  will  have  to  meet. 

The  violent  northeast  storm  which  occurred  at  the  beginning  of  the 
working  season  completely  prostrated  the  Amber  cane.  The  heads  of 
this  variety  of  cane  were  heavy.  As  soon  as  the  ground  was  softened 
by  the  rain  the  stalks  could  no  longer  resist  the  force  of  the  wind.  The 
Amber  canes  were  so  nearly  mature  that  thej'  had  no  power  of  recu- 
peration and  remained  prostrate.  A  few  stalks  only  of  the  Amber  re- 
mained standing.  Ten  days  after  the  storm  a  few  of  these  canes  were 
collected  for  analysis.  JTor  comparison  the  same  number  of  fallen  canes 
were  taken  at  the  same  time  and  from  the  same  locality.  The  fallen 
and  standing  canes  were  as  nearly  alike  in  size  and  general  appearance 
as  a  careful  selection  could  make  them.  On  October  8  another  similar 
collection  was  made. 

The  results  of  the  analyses  of  these  canes  are  found  in  the  appended 
table: 


Ciwparaiwe  analyies  of  fallen  and  standing  oaneSf  illustrating  effect  of  wind  storm 

» 

on  canes. 

• 
< 

s 
o 

i 

Data 

I 

1 

• 

1 
•3 

3 

s 

1 

p 
m 

CO 

1 

4 

t 

P« 

o 

1 

JO 

1 

(0 

1 

5 

o 

1 

.       1883. 

Peret 

P.et 

P.et 

p.et 

P.et, 

p.  et 

p.et 

P.et 

I 

September  20 

Stand  iDfr.. 

1.06D2 

ir>.665   11.84 

3.12  ,14.06 

.  543 

75.7 

8.01 

15 

2 

......do 

nown 

1. 1602 

14  501    10. 45 

3.80 

14. 25 

.m 

.448 

72.0 

6.40 

15 

3 

Standing.. 

1.07U8 

ie.758   11.88 

3.01 

14.80 

.256 

-.017  i  71.0 

7.00 

25 

4 

••....do  ......■■.••• 

Down  .... 

1. 0571 

13. 359     8. 39 

3.64 

I'J.  03 

.244 

.54L  1  62.6 

3.37 

25 

5 

Octobers 

Standing.. 
Down 

1.0734 
l.(JSOO 

17.074   11-90 

2.76 
3.80 

H,75 
14.10 

.475 
.436 

70.2 
65.5 

6.91 

4.90 

6 

i 

do 

15.775 

10.34 

6 

Digitized  by  V^jOO^  Kc! 


26  KEPORT   OP   THE   COMMISSIONER  OF  AGRICULTURE. 

Comparaaiive  analyses  of  fallen  and  standing  canes,  ^o.— Continued. 
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The  above  analyses  show  that  the  effect  of  leveling  the  canes  is  most 
disastrous.  The  percentage  of  available  sucrose  was  dihiinished  by  at 
least  Wo  units  from  the  effect  of  the  storm.  Inasmuch  as  the  percent- 
age of  available  sugar  in  the  juices  worked  was,  in  round  numtoeis, 
three,  it  is  seen  that  had  there  been  no  storm  the  amount  of  sugar  made 
from  the  cane  would  have  been  nearly  doubled. 

In  all  localities  subject  to  equinoctial  storms  the  above  figures  will  be 
of  considerable  interest. 

OUR  OWN  EXPERIENOB   IN  INDIANA. 

In  Indiana  experiments  under  my  supervision  gave  more  encourag- 
ing results. 

Five  acres  of  Early  Amber  cane  were  there  cultivated  for  the  Depart- 
ment on  light  sandy  loam  which  would  produce  20  bushels  of  corn,  and 
had  had  no  fertilizer.  The  young  plants  suffered  from  cold,  wet  weather 
and  a  frost  on  the  twenty-eighth  day  from  planting.  The  cane  was  in- 
jured by  a  heavy  storm  just  before  harvesting  and  was  gathered  wet.  It 
weighed  48  tons,  and  was  estimated  equal  to  46.8  tons  dry. 

From  the  following  figures  can  be  seen  the  result  obtained : 

Jaice  expressed gaHons..    5,309.0 

Spccifio  gravity  ....  .*. ...Baom^..  7. 95 

Temperature degroesF..         68.  8 

Weight  of  juice  expressed. -i pounds..  45,932. 0 

Juice  expressed  (gross  weight  cane) per  cent..  50.0 

Juice  expressed  (net  weight  cane) do...         55.9 

The  mill  used  was  Squeir's  Ko.  2  Louisiana. 

The  semi-sirup  made  amounted  to  1,014  gallons,  measured  cold;  spe- 
cific gravity,  27^  B. =1.226.  One  gallon,  therefore,  weighs  10.17  pounds  j 
total  weight,  1,014  gallons =10,312  pounds. 

This  semi-sirup  was  put  in  barrels  and  sent  to  Washington  by  freight. 
It  arrived  there  on  October  25,  and  was  immediately  boiled  in  the  vac- 
uum-pan. 

The  crystals  were  easily  started  in  the  pan,  and  grew  to  full  size  in 
about  ten  hours. 

The  melada  was  ready  for  the  centrifugal  as  it  came  from  the  pan, 
and  some  of  it  was  swung  directly  from  the  pan,  yielding  50  per  cent, 
of  good  sugar. 

The  weight  of  sugar  obtained  from  the  cane  was  2,860  pounds.  This 
gives  a  percentage  of  3.39  on  dean.cane  ground  and  u.09  per  cent,  of  the 
weight  of  juice  expressed. 
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The  result  of  the  experiment  was  in  every  way  encouraging,  and 
served  in  a  manner  to  diminish  the  disappointment  which  attended  the 
work  in  other  directions. 

A  yield  of  over  60  ponnds  of  sugar  to  the  ton  when  only  60  per  cent, 
of  the  weight  of  cane  was  obtained  in  the  expressed  juice  is  an  indica- 
tion of  what  may  be  obtained  in  the  future  with  better  milling  or  a 
more  thorough  extraction  of  the  sugar  by  other  methods. 

From  Illinois  it  was  learned  that  a  severe  frost  so  injured  the  cane 
on  September  8  and  9  that  the  results  obtained  were  far  Irom  satisfac- 
tory. One  hundred  and  sixty  thousand  pounds  of  sugar  were,  however, 
made  from  4,660  tons  of  cane,  and  35,000  gallons  of  molasses. 

In  Italy,  Amber  cane  was  grown  and  examined  under  Government 
auspices  during  1882. 

From  the  lalx^ratory  examination  these  conclusions  were  dra^n: 

1.  The  culture  of  Amber  sugar-cane  may  very  probably  give  in  our 
country  a  rich  yield  of  crystallizable  sugar,  as  it  does  in  that  American 
State  (Minnesota)  from  which  the  plant  was  originally  brought. 

2.  By  prolonging  the  time  which  intervenes  oetween  the  harvest  of 
the  sorghum  cane  and  its  analysis  the  juice  obtainable  therefrom  and 
its  percentage  in  sucrose  diminishes,  while  there  is  not  always  an  in- 
crease of  glucose.  Perhaps  by  putting  the  cane  under  the  ground 
and  moistening  it  before  this  is  .done  the  losses  may  be  considerably 
reduced. 

3.  The  upper  intemodes  and  the  peripheric  strata  of  the  cane  seem 
to  yield  a  greater  abundance  of  saccharose  than  the  lower  intemodes 
and  the  celitral  strata,  so  that  it  would  seem  advisable  not  to  sow  thick, 
and  to  cultivate  sorghum,  just  like  beets,  in  such  a  way  as  to  obtain  the 
product  of  an  averaf^o  and  suitable  sixe. 

From  the  field  exjierimeiits  Uiey  a^jn^e  that — 

L  The  cultivation  of  isorghum,  cvtu  in  lands  of  pioderate  richness, 
raoceetU  very  well  m  the  same  contUtiuns  as  that  of  common  maize,  and 
wbeu  the  ohemico  industrial  qaestion  Is  settled  there  will  be  nothing 
to  fear  in  this  d! recti od> 

3;  Tlte  seed  of  acclimated  sorj^hnai  gives  a  larger  yield  and  a  more 
TigoTvJUft  pUmt  than  the  original  Reed. 

3,  For  the  quantity  of  the  yield  sowing  in  line  is  preferable  to  sow- 
ing in  tolt^ 

1  Tbe  yield  of  the  stalks  of  the  sorghum  increases  in  quantity  from 
the  blossoming'  to  the  feoundation  iind  the  maturation  of  the  seed: 
tken  itdUujniAhes  somewhat,  and  increases  again  after  the  autumnal 
rdins. 

fi*  111  gix>unds  tending  to  form  a  crust,  the  depth  of  planting  must 
Qi(  be  greater  for  aorgbam  than  two  centimeters,  the  depth  of  three 
eenttmeters  having  been  fouud  excessive  even  in  the  present  case. 
Bo^eSt  as  to  the  sowing,  it  Lst  to  bo  observed  that  it  should  not  take 
lUtiQB  too  early;  it  should  bo  delay etl  until  a  stated  season  in  the 
opi^f,  from  the  first  to  the  last  of  May*  To  sow  earlier,  with  the  un- 
tspeeted  return  of  cold,  sorghum  suJl'crs,  and  in  any  event  is  iiyured 
anuldenibly. 

8.  The  enemies  by  which  sor^Jjuni  has  been  heretofore  attacked  are 
laiactB  {which  are  easily  destroyed  by  iiisoct-powder  made  from  tobacco) 
and birda.  It  is  further  to  bo  obseiv od^  first,  that  whilst  the  leaf  of  the 
bMtifl  often  found  injarioas  to  animals  fed  upon  it,  causing  among  other 
IkbgB  diarrbea,  the  sorghum  leaf,  oh  the  contrary,  makes  good  fodder; 
maidi  tbat  the  cultlvatign  of  the  sorghum  is  more  rapid  and  leaves 
tlw  ground  froo  sooner* 
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7.  Likewise  the  grain  of  the  sorghum  famishes  a  good  food  for 
cattle. 

They  found  also,  from  further  observations,  that  the  percentage  of 
sugar  was  somewhat  higher  than  we  have  ever  been  fortunate  enough 
to  see.  Tlie  results  are  presented  in  detail  in  my  special  report, 
together  with  such  information  from  parts  of  our  own  country  not 
already  mentioned  as  were  attainable  under  reliable  circumstances. 

LOSS  OP  SUOAR  IK  BAOASSE. 

The  loss  of  sugar  in  the  bagasse  through  the  unavoidable  imperfec- 
tions of  milling  have  been  already  alluded  to.  It  amoants  to  at  least 
'  25  per  cent,  and  is  often  more.  For  sorghum  cane  the  following  exact 
data  are  at  hand : 

A  mean  of  fifteen  experiments,  made  in  1882,  with  single  milling,  gave 
65  per  cent,  of  juice  from  stripped  cane.  In  nearly  300  tons  of  uu- 
stripped  Amber  canes  ground  during  the  season  of  1883  at  Washing- 
ton, the  weight  of  the  expressed  juice  was  41.7  p^i*  cent,  that  of  the 
cane. 

In  48  tons  of  unstripped  Amber  canes  ground  during  the  past  season 
at  West  Point,  Ind.,  the  weight  of  the  juice  was  found  to  be  60  per  cent, 
that  of  the  cane. 

In  over  6,000  tons  of  Amber  and  Orange  canes  ground  at  Bio  Qrande, 
]Sr.  J.,  during  the  campaign  of  1883,  the  percentage  of  juice  expressed 
(double  milling)  varied  from  40  to  65.  At  Champaign,  111.,  4,660  tons 
(half  stripped)  gave  a  yield  of  about  60  per  cent,  juice.  Double  milling 
was  employed. 

After  a  careful  study  of  the  data  which  have  been  accumulated,  it  is 
probable  that  not  less  than  40  per  cent,  of  the  total  sugar  present  in  the 
cane  is  lost  in  the  bagasse.  This  is  a  waste  far  greater  than  true 
economy  can  permit,  and  in  the  following  pages  an  attempt  will  be 
made  to  show  the  relation  of  the  cane  to  juice  extraction  and  to  the 
process  of  diffusion. 

The  quantity  of  water  contained  in  sorghum  cane  varies  with  the  char- 
acter of  the  cane  and  the  kind  of  season  in  which  it  is  grown.  The 
results  of  experiments  with  Link's  Hybrid  c^ne  will  be  given.  This 
cane  contained  nearly  10  per  cent,  sucrose  in  its  juice.  To  determine 
the  water,  the  canes  are  cut  into  diagonal  slices  one-eighth  inch  thick. 
These  are  then  placed  in  a  thin  layer  in  a  copper  chamber  heated  by 
steam  to  a  uniform  temperature  of  100^  O.  (212°  F.).  After  about  four- 
teen to  eighteen  hours  the  chips  suffer  no  further  material  loss  of  weight. 
They  are  then  removed  and  their  weight  taken.  Following  are  the 
results: 

muXD  FOURTEEN  HOURS  AT  100°,  SoUtmii 

No.l « 76.33 

No.  2 76.!>6 

No.  3 7«.:Jl 

No.  4 : 76.00 

No.  5 7ri.l8 

No.  6 78.38 

No.  7 77.  lU 

No.8 78.05 

DRIED   SEVENTEEN  HOURS  AT  100°. 

No.   9 77.62 

No.  10 - 77.64 

No.U 77,21 
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Per  cent. 

xnoiBtnre. 

No.12 77.54 

No.  13 77.41 

No.  14 77.2a 

No.  15 77.42 

No.  16 77.30 

No.  17 77.62 

No.18 76.96 

Mean 77.38 

From  this  table  we  learn  that  the  water  in  a  cane  whose  juice  yields 
12.5  per  cent,  total  sugars  is  about  77  per  cent,  of  the  whole  weight.  An 
increase  or  decrease  of  sugar  would  probably  affect  the  water  more  than 
any  other  constituent  of  the  cane. 

As  a  practical  rule,  therefore,  we  may  safely  assume  that  the  per  cent, 
of  water  in  a  sorghum  cane  is  77,  plus  or  minus  the  difference  between 
total  sugars  of  expressed  juice  and  12.5. 

For  instance,  when  total  sugars  equal  15  per  cent,  the  water  would  be 
77— (15— 12.5) =74.6. 

If  total  sugars  are  only  10  per  cent,  the  water  will  be  77+{12,5 — 10) 
=79.5. 

An  experiment  to  determine  the  water  in  a  Louisiana  cane,  the  juice 
of  which  had  15.5  per  cent,  sucrose  and  1.25  of  other  sugars ;  total,  16.76, 
gave  moisture  72  per  cent. :  calculate<l  from  foregoing  rule,  72.76. 

The  sugar  in  the  cane  is*contained  in  cellular  tissue,  the  cells  being 
grouped  together  like  a  honeycomb.  The  sugar  is  hdd  in  a  state  of 
solution  in  these  cells  by  the  water.  The  idea  that  sugar  exists  in  the 
cane  in  a  crystalline  form  is  contrary  to  all  rules  of  chemical  physics 
and  accurate  observation.  Oane  sugar  is  completely  soluble  in  about 
half  its  weight  of  water,  and  hence  it  could  scarcely  be  crystallized  in 
presence  of  six  to  seven  times  its  weight. 

The  aqueous  solution  of  the  sugars  in  the  stalk  is  either  (1)  contained 
within  the  cells,  or  (2)  infiltrated  in  the  cellular  substance.  The  object 
of  milling  is,  therefore,  twofold  (a)  to  break  the  cell  structure  and  allow 
the  liquids  to  escape,  and  (6)  to  press  the  cellular  tissues  and  thus  deprive 
them  of  their  fluid  contents.  Evidently  the  greater  the  pressure  the 
more  perfectly  the  dehydration  of  the  pulp  will  be.  This  pulp,  however 
(of  the  same  nature  as  blotting-paper),  is  exceedingly  bibulous,  and 
even  after  the  liquids  are  forced  out  it  will  absorb  them  again  as  the 
pressure  is  removed.  Again,  no  amount  of  pressure  is  able  to  produce 
a  perfectly  dry  mass,  and  thus  it  comes  that  a  large  portion  of  the  juice 
is  usually  left  in  the  bagasse. 

A  practical  question  arises  here,  viz :  Has  the  juice  which  is  left  in  the 
baprasse  a  proportion  of  sugar  different  from  that  which  is  expresso<l  ? 

The  answers  to  this  question  have  been  so  different  that  they  have 
been  subjected  to  the  test  of  a  series  of  analyses. 

December  10-13,  inclusive,  five  lots  of  sorghum  cane,  preserved  in  a 
silo,  were  subjected  to  analysis. 

JUICE. 

Tlie  mean  percentage  of  jnic©  expressed  was 64.11 

Bagasse 35.89 

EleTcn  analyses  of  these  mill  juices  gave  (mean),  saorose 9. 31 

Beren  analyses  (mean),  other  sugars 2. 18 

Totftlsngan  (mean)  in  juice 11.49 
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OANK0. 

The  canes  were  cut  into  thin  slices.  About  40^  kilograms  were  used 
for  each  sample  and  the  chips  well  mixc^. 

Snorose  (mean  of  eighteen  analyses) • • 8.64 

Other  eagars  (mean  of  eight  analysee) 1. 92 

Total  sugar  In  chips  (mean) • 10.56 

BAQAflSB. 

The  bagaase^  immediately  after  milling^  was  run  through  the  cane- 
cutter,  the  Qhjps  well  mixed  and  sampled  for  analysis. 

Percentage  of  bagasse 35. 89 

Sncrose  (mean  of  seyenteen  analyses) 6.17 

Other  sugars  (mean  of  six  analyses) 1.99 

Total  sugars  in  bagasse  (mean) 8.16 

From  these  analyses  the  following  interesting  facts  appear : 

(1]  Tlieratio  of  the  sucrose  in  the  chips  to  that  in  the  juico  is  8.(54:9.31, 

or  100  kilograms  of  cane  contain  as  mttch  sucrose  as  92.8  kUogramis  of 

juice. 

(2)  The  ratio  of  other  sugars  in  the  chips  to  those  in  the  juice  is 
1.92 : 2.18.  or  100  kilograms  of  cane  contain  as  much  uncrystiulizable 
sugar  as  88.1  kilograms  of  Juice.  * 

(3)  The  ratio  of  total  sugar  in  the  chq[>s  to  that  in  the  juice  is 
10.56 :  11.49,  or  100  kilograms  of  cane  contain  the  same  amount  of  sugars 
as  91.9  kilograms  of  juice. 

(4)  The  mean  of  sncrose  in  the  bagasse  was  6.17|  or  2.21  per  cent  to- 
tal weight  of  the  cane. 

The  total  sucrose  in  the  canf*  as  determined  by  the  sum  of  the  analy- 
ses in  the  juice  and  bagasse  was  9.31x.6411+2.2i=:8.18  per  cent. 

(5)  The  mean  of  uncrystallizable  sugar  in  the  bagasse  was  1.99,  or  .71 
per  cent,  of  the  weight  of  the  cane. 

The  total  '<  other  sugars  "  in  the  cane  as  determined  by  the  analyses 
of  the  juice  and  bagasse  were  2.18 x. 6411+ .71=2.11. 

(6)  Total  sugars  as  determined  by  analysis  of  juice  and  bagasse  were 
8.18+2.11=10.29  per  cent.:  a«  determined  by  analysis  of  chips,  10.56. 
This  is  an  agreement  as  close  as  could  be  expected  fiK>m  the  difficulty 
of  obtaining  perfectly  similar  samples. 

(7)  The  bagasse  obtained  as  above,  as  shown  by  numerous  experi- 
ments, contains  about  69  per  cent,  of  water  and  materials  soluble  therein 
and  31  per  cent,  cellulose  and  insoluble  substances.  In  other  wordJs, 
the  bagasse  has  still  about  60  per  cent,  of  juice,  or  24.74  per  cent  of  the 
weight  of  the  cane. 

(8)  The  composition  of  the  juice  remaining  in  the  bagasse  can  be  cal- 
culated as  follows:  Per  cent,  of  juice,  calculated  on  weight  of  cane,  re- 
maining in  bagasse=24.7 ;  per  cent,  of  sucrose  remaining  in  bagasse, 
2.21  (weight  of  cane);  per  cent,  of  sucrose  in  juice  remaining  in  bagasse 
=2.214-24.7x100=8.95. 

For  "  other  sugars''  we  have  tbe  formula  .71-T-24.7  x  100=2.88. 
Therefore, 

Feroentb 

Total  sugar  in  bacasse  Jaice .* 11.83 

Total  sugar  in  min  Juice 11.49 

These  two  numbers  are  so  nearly  the  same  that  the  logical  conclusion 
is  that  there  can  be  no  great  difTerence  between  the  juice  expressed  by 
the  mm  and  tHat  left  in  the  bagaase.  ^^^^^^^^^  ^^  ^oo^i^ 
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In  this  series  of  experiments  it  is  true  that  the  percentage  of  sucrose 
in  the  mill  juice  appears  to  be  slightly  greater  than  in  the  bagasse  juice. 
For  example,  the  ratio  of  sucrose  to  other  sugars  in  the  mill  juice  i4 
9.31  to  2.18,  or  4.27  to  1.  In  the  bagasse  juice,  by  analysis,  it  is  6.17  to 
1.99,  or  3.10  to  1,  and  by  calculation  8.95  to  2.88,  or  3.11  to  1. 

From  these  results  we  derive  the  following  conclusions : 

(a)  The  saccharine  matter  in  the  cane  is  evenly  distrib  utcd  through 
the  juices  of  the  stalk. 

(b)  Hence  the  juice  remaining  in  the  bagasse  has  the  same  saccharine 
richness  as  that  expressed  by  the  mill. 

(c)  But  in  the  few  experiments  made  tbB  sucrose  appears  to  be  slightly 
in  excess  in  the  mill  juice,  and  (d)  the  unferystallizable  sugar  in  the  juice 
remaining  in  the  bagasse. 

The  conclusions  (c)  and  (d)  are  given^subject  to  modifications  from  a 
more  extended  series  of  observation. 

In  a  very  large  number  of  analyses  no  indications  have  been  found 
of  tihe  existence  of  the  sugar  in  the  cane  in  a  solid  state,  nor  in  any 
form  of  combination  which  would  indicate  an  inequality  in  its  distribu- 
tion in  the  cane  juices. 

THEQBY  OF  DIFFUSION. 

If  a  solution  of  a  oiystallizable  substance  be  separated  from  pure 
water,  or  a  solution  of  the  same  substance  of  a  different  density,  by  an 
animal  or  vegetable  membrane,  an  interchange  will  take  place  between 
the  two  liquids  until  they  are  practically  of  the  same  composition.  This 
principle  is  called  osmose.  In  a  vegetable  Aell  containing  sugar  in  solu- 
tion the  flow  of  water  inward  is  called  endosmose,  and  that'  of  the  sugar 
solution  outward  exosmose.  • 

The  term  crystalloids  has  been  applied  to  those  bodies  tending  to 
assume  a  crystalline  shape,  and  coUoids  to  those  that  have  no  tendency 
thereto.  Crystalloids,  however,  possess  this  sensibility  in  different 
degrees.  For  example,  solutions  of  metallic  salts,  such  as  those  of 
potassium,  respond  to  the  osmotic  force  more  readily  than  those  of 
sugar.  This  difference  is  utilized  in  the  construction  of  ^^osmogenes" 
apparatus,  which  are  used  in  the  beet-sugar  industry  to  separate  the 
potassium  and  other  mineral  salts  from  the  sugar. 

If  vegetable  substances  containing  sugar  are  cut  into  thin  slices  and 
exposed  to  ihe  action  of  water,  the  sugar  will  pass  out  through  the  cell 
walls,  and  water  flow  in,  until  th^re  is  an  even  distribution  of  the  sugar 
throughout  the  whole.  K  the  external  water  is  now  drawn  off,  and  a 
fresh  portion  supplied,  the  same  phenomenon  will  be  repeated.  When 
this  has  been  done  eight  or  ten  times  the  amount  of  sugar  left  in  the 
cell  is  so  small  that  for  practical  purposes  it  may  be  neglected. 

MATHKMATIOAL  THEOBY.* 

Let  n  =  number  of  cells  in  the  battery. 

a  =  volume  of  juice  contained  in  the  chips  forming  a  charge  for  a 

single  ceU. 
b  ==  volume  of  liquid  transferred  from  cell  to  cell. 
go  =  specific  gravity  of  undiluted  cane  juice, 
^n  =  specific  gravity  of  liquid  in  the  rejected  chips. 
gi  =  specific  gravity  of  diffusion  juice.  ' 

Then 

..=^-(p-,.){0>(;)%(0- Qj} 

.*I  deaixe  4o  thank  Profeasor  Harknees,  of  the  Naval  Obaervatoi^i  for  ^ii^(^l^^^ 
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The  specific  gravity  of  the  liquid  remainiDg  in  the  cane  chips  in  each 
cell  when  the  liquid  from  the  adjoining  cell  enters,  and  also  the  speci&o 
gravity  of  the  liquid  entering  and  leaving  each  cell,  may  tiien  be  desig- 
nated as  follows: 


1 

In  oane 
ohipB. 

Entering 
oelL 

LesTing 
oelL 

1 

2 
3 
4 

fto. 
n 

91 

ffs 
0* 

P.+1 

in 

As  the  liquid  entering  any  cell  soon  mixes  with  that  contained  in  the 
chips  therein,  and  reduces  tlie  whole  volume  of  fluid  to  a  uniform  spe- 
cific gravity,  we  have 

^ago  +  hgt 
a  +  b 
Whence 


^1^ 


(1) 


and  in  general 


gu  =  fl'n-l  —  J  (<7n^  —  gn-\) 


^n-l  =  gn^  —  T  {gn 


2) 


(2) 
(3) 


^n-J  =  ^n-^  —  J  (^n-4  —  On-s) 


(5) 


Substituting  in  (3)  the  values  of  ^n_i  and  g^,^  from  (4)  and  (5),  we  get 


9.  =  g.,-.  -  {g.-.  -  g.^)  { (f)+(J)%(«)' } 


(0) 


The  law  governing  the  formation  of  the  series  is  now  evident,  and 
its  complete  expression  is 

,.=^-(p.-..){(f>(f)%(?)'..(;)-}  .  .m 

This  formula  gives  the  relations  between  the  specific  gravities  of  the 
cane  juice,  the  (Ufifusion  juice  taken  from  the  first  cell,  and  the  juice  re- 
maining in  the  chips  when  they  are  rejected :  and  it  shows  that  so  long 
as  go—gi  is  approximately  constant,  the  smaller  ft  is  made  with  respect  to 
a,  the  more  efficiently  the  battery  will  work.  If  ft  is  greater  than  a,  the 
first  cell  will  do  most  work,  and  each  succeeding  ceU  will  do  less  and  less; 
if  ft  is  equal  to  a\  all  the  cells  will  work  alike;  and  if  ft  is  less  than  a,  the 
first  ceU  will  do  least  work,  and  each  succeeding  cell  will  do  more  and 
more.    When  it  is  remembered  that  the  work  of  the  first  cell  constantly 
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iDcreases  as  b  dirainlshes,  the  extreme  importance  of  nsinjj  the  least  pos- 
sible quantity  of  water  in  the  cells  becomes  evident.  Indeed,  the  amount 
of  water  employed,  and  the  value  of  go—gi,  J^re  the  factors  which  deter- 
mine the  number  of  cells  requisite  to  reduce  the  specilic  ^avity  of  the 
liquid  in  the  rejected  chips  to  any  given  standard.  In  practice  the  num- 
ber of  cells  employed  has  varied  from  six  to  eleven. 

HISTOBIOAIi. 

The  German  chemist  Margraff,  who  first  detected  the  presence  of 
sugar  in  the  beet  in  1747,  attempted  its  extraction  by  a  process  similar 
to  diffusion. 

Domba»sle,  in  1842,  made  the  first  attempt  to  apply  the  principle  of  os- 
mose to  the  extraction  of  sugar  from  vegetable  cells,  on  a  commercial 
scale. 

Dombasle  was  led  to  believe  from  his  experiments  that  the  process 
of  desaccharization  could  not  be  successfully  carried  on  in  the  living 
cell  (i.  e.j  firesh  vegetable  cells),  but  that  it  was  first  necessary  to  diy 
them  or  heat  them  to  lOOo,  in  order  to  destroy  the  life  of  the  cell.  This 
process  he  called  "  mortification." 

On  the  beet  roots,  however,  attempts  to  apply  diffusion  at  a  high 
temperature  resulted  in  obtaining  a  viscous  juice,  with  a  great  tendency 
to  fermentation,  and  opposing  considerable  difficulties  to  crystaUization. 
This  tronblo  comes  from  the  fact  that  water  near  the  boiling  point 
transforms  the  insoluble  pectose,  which  exists  in  the  beet  in  consider- 
able quantities,  into  soluble  pectine.  It  was  this  substance  that  exerted 
snch  an  injurious  influence  on  the  juices. 

Prom  the  researches  of  Dul>runftint  on  **  osnioRo  and  its  employment 
iB  industry j^  the  early  workers  of  diflufiiou  concluded  that  the  exhaus- 
tion of  the  pulp  was  more  easy,  as  its  division  was  more  minute  ;  that 
the  natural  adherence  of  the  cellsj  as  wtll  as  the  gases  contained  in  the 
intercellular  spao^  prevented  the  access  of  the  diffusion  fluid  and  re- 
sisted the  double  current  of  osmotic  foroo. 

It  is  true  that  after  a  certain  time  this  force  will  overcome  these  ob- 
sfcaoles  without  the  tcmpeiature  being  raised  high  enough  to  produce 
mortification ;  but  in  this  case  secondary  efl'ects  are  produced,  which 
iiiierffre  with  the  progrt*^w  of  difl^usjon. 

Under  these  supposed  disadvantages  the  process  of  diffusion  lan- 
gmshed,  exwpt  when  it  was  used  to  prepare  the  juice  for  the  dis- 
tilleries* 

^rijc  problem  wae  not  solved  until  Robert,  in  18G4,  by  a  series  of  ei- 
1>eriment^  on  a  hirgc  scalt*  at  SeeIowity>,  in  Moravia,  provod  that  the 
fomcr  idca»  ^I'ere  incorrect,  and  tbat  the  process  of  diffnr*ion  could  bo 
eaniod  on  at  a  tompt^nituni  not  al>f>\  e  40o^  producing  a  juice  ol'  remark- 
a]»le  purity  and  quit^  free  from  pectine- 

Toflhow  the  fiaperiority  of  thcjaice  obtained  by  this  method  over 
Uiat  fh)m  tJie  ]>ressj  the  following  aualyses  are  ^ven : 


Juice. 

Ti«*l«iW» ^ 

13.  WB 

maae 

2.083 

.MO 

1.577 

ii.^-^ 
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Jidce. 


Diffhvion 
Juice. 


Aflh 


Then  in  100  of  tngw— 


Ko.  1— Oontlnned. 


5.86 


Or^'anio  matter 18.516 

i 

Sum •m • , 


ff.339 
16.273 


Vo.II. 


Total  Mlidi.. 


Of  which,  aagar 

Pouwb  and  tudaaalta 

Lime  and  maf(ue«la  aalts — «... 

^itrofrenons  orsanio  matter 

Non*nitrogenoaa  organic  matter 4. 

Or  for  100  parte  of  tngar— 

Potaah,  Ac.,  mIU 

Lime,  dkc.,  aalta « 

Kltroicenona,  Sco 

l^on-nitrogenona,  Ac 


Sun. 


I  23.(>76 


16.  nn 


2L712 


lt.S 


ia.4] 

.466 

.187 
1.418 
1.048 


8.09 

L607 

11.426 

8.U5 


U.58 
.441 

.101 
•   1.7»1 


a.  806 

1.646 
6w630 
&488 


26.068 


30.776 


The  BQCcess  of  the  Robert's  diffusion  was  so  prononnced  that  the  pro- 
cess became  rapidly  adopted  among  sugar  fabricants.  who  are,  perhaps, 
in  some  respects,  the  most  conservative  of  ail  manuracturers. 

In  1882  there  were  in  operation  in  France  five  hundred  and  fifteen 
beet-sugar  factories.  Of  these  one  hundred  and  two  employed  the  pro- 
cess of  diffusion.  This  rapid  growth  shows  that  the  process  is  meeting 
in  practice  the  theoretical  advantages  claimed  for  it. 

Statistics  are  not  at  hand  of  the  proportion  of  diffusion  to  press  fiae- 
tories  in  other  portions  of  Europe,  but  it  is  probably  even  greater  than 
in  France. 

DIFFUSION  APPLIXD  TO  TROPICAL  OAm. 

In  1866,  two  years  after  Robertas  success  at  Seelowitz,  Mr.  Minchin  ap- 

?>lied  the  diffusion  process  to  sugar-cane  at  Aska,  Province  of  Madras, 
^jiiRt  Indies.  With  the  most  primitive  apparatus  and  under  the  greatest 
difficulty  the  experiment  was  undertaken.  The  diffusion  cells  were 
built  of  wood,  and  the  oane-cutter  was  a  disk  of  wood  covered  with 
sheet  iron. 

In  spite  of  these  difficulties  M.  Minchin  was  able  to  exhibit  samples 
of  diffusiou  cane-sugar  at  the  Paris  Exposition  of  18G7,  and  received  a 
gold  medal. 

Encouraged  by  the  success  of  the  Aska  experiment,  attempts  were 
made  to  introduce  the  process  into  Louisiana.  In  a  pamphlet  entitled 
"The  Robert  Diffusion  Process  Applied  to  Sugar-Cane  in  Louisiana  in 
the  years  1873  and  1874,"  a  detailed  account  of  these  experiments  is 
given.    This  is  so  interesting  that  I  will  make  a  few  extracts  from  it. 

In  the  spring  of  18C9.  Dr.  Canisius,  formerly  United  States  consul  at 
Vienna,  came  to  New  Orleans  with  powers  from  Mr.  Julius  Robert,  the 
patentee  for  the  United  States,  to  introduce  this  new  process  here  in 
if ew  Orleans.  He  had  the  reports  of  the  Aska  Company  since  1866, 
and  thought  it  a  very  easy  matter  to  convince  our  planters  of  the  ad- 
vantages of  adopting  it  at  once.  Ho  was  astonished,  at  first,  at  the 
indifference  he  met  with  in  New  Orleans,  which  astonishment  was 
changed  into  disgust  after  an  unsuccessful  tour  through  the  sugar  par- 
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iisbes.  Ohai^ned  and  disappointed  he  left  for  the  West.  Two  years 
later,  in  1871.  a  Mr.  Wessely,  from  New  York,  came  here  on  the  same 
errand  and  with  the  same  authority  from  Mr.  Robert's  general  agent, 
Mr.  Adler,  in  Vienna.  He  had  no  better  success  than  Dr.  Ganisius, 
and  in  a  much  shorter  time  he  became  convinced  of  the  fruitlessness  of 
bis  eflforts. 

If,  80  far,  no  progress  had  been  made  towards  the  introduction  of  the 
diffusion  process  in  Louisiana,  these  efforts  were  yet  destined  to  bear 
froit  Parties  in  New  Orleans  took  the  pains  to  investigate  closely  all 
the  results  obtained  by  this  new  process,  and  its  adaptability  to  this 
ooontry,  Mr.  B.  Sieg  brought  all  his  capacity  and  influence  to  bear  on 
this  subject,  and  by  German  perseverance  has  this  day  the  satisfaction 
of  having  succeeded.  It  cannot  be  omitted  here  to  state  that  he  was 
principally  actuated  by  the  motive  of  benefiting  the  State  of  Louisiana 
and  his  adopted  country,  the  United  States,  as  the  success  of  this 
enterprise  would  make  them  independent  of  the  sugar  of  any  other 
ooontry,  Louisiana,  Florida,  Alabama,  and  Texas  being  fully  capable 
of  producing  all  the  saccharine  matter  needed  for  the  whole  country. 
In  Louisiana  alone  there  are  1,000,000  of  acres  of  the  best  sugar  land 
thrown  oat  of  cultivation,  which,  with  a  yield  of  1,000  pounds  to  the 
sere,  would  increase  the  production  by  1,000,000  hogsheads.  It  is  cer- 
tam  that  the  moment  the  cultivation  of  these  lands  with  cane  becomes 
profitable  to  such  a  degree  as  the  working  of  this  new  process  has  de- 
monstrated, the  enterprise  and  capital  of  the  whole  Union  will  not  be 
wanting. 

Late  in  the  season  apparatus  and  engineers  arrived  in  New  Orleans, 
snd  with  all  exertions  it  was  not  possible  to  begin  the  test  before  the 
18th  of  December,  1873.  Ten  enormous  vessels,  8  feet  high  and  6  feet 
in  diameter,  had  to  be  carried  through  the  breadth  of  Europe,  shipped 
on  a  steamer  in  Bremerhaven,  landed  in  New  Orleans,  reshipped  on 
steamboat,  landed  at  Donaldsville,  reshipped  on  a  raft  or  fiat  on  the 
Bajou  La  Fourohe,  landed  at  Belle  Alliance  (Kock's  plantation),  and 
erected  in  their  places  near  the  sugar-house.  It  was  necessary  to 
construct  a  buUding  four  stories  high  for  a  diffusion  house,  on  whose 
fir^t  floor  were  the  diffusion  vessels ;  on  the  second  story,  the  diffusion 
room;  on  the  third  story,  the  cane-cutters  and  movable  carriage  to  fill 
the  vessels :  and  on  the  fourth  story  the  cutters  were  fed  by  taking  the 
cane  from  the  old  carrier  and  throwing  it  by  hand  into  the  cane-cutters 
on  t^e  story  below.  Only  the  most  dogged  x>er6everance  surmounted 
the  obstacles  of  the  unskilled  labor  not  only,  but  also  of  the  adversity 
of  the  season;  but  a  whole  year  was  at  stake,  and  the  trial  had  to  be 
made  that  year,  and  was  made. 

This  process  consists  in  a  peculiar  mode  of  extracting  the  sugar  trom 
the  vegetable  matter  in  the  cane  without  mechanical  power. 

If  sugar-cane  is  cut  into  thin  slices  and  covered  with  water  for  some 
time,  an  exchange  of  the  liquid  contents  of  the  cane  and  the  surround- 
ing wat/er  will  take  place.  After  a  certain  time  the  water  will  contain 
the  same  percentage  of  dissolved  sugar  as  the  cane  itself.  By  the  usual 
method  of  crushing  the  cane  the  cellular  structure  of  the  membrane  is 
destroyed,  and  the  albumen  and  other  mucilaginous  impurities  are 
thereby  permitted  to  enter  into  the  cane  juice. 

Again,  the  greater  quantity  of  cells  containing  saccharine  matter 
being  in  the  center  of  the  cane,  by  pressure  the  free  exit  of  the  saccha- 
fine  matter  is  prevented,  it  having  to  pass  through  the  surrounding 
thick  fibrous  cells. 
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In  the  diffusion  process,  the  slices  are  brought  into  immediate  con- 
tact with  the  diffusive  liquid. 

The  advantages  of  this  process  of  obtaining  the  saccharine  matter 
from  the  cane  over  the  old  one  by  pressure  are: 

1.  Greater  amount  of  saccharine  matter  obtained  from  the  same 
amount  of  cane. 

2.  The  juice  is  only  slightly  charged  with  impurities  and  needs,  there- 
fore, less  defecation. 

3.  No  receiving  boxes  needed,  less  skimmings  and  no  settlings. 

4.  The  cane  may  be  rich,  healtny,  or  old,  sour,  frost-bitten,  windrowed, 
yet  all  the  amount  of  saccharine  matter  in  it  will  be  obtained  in  a  com- 
paratively pure  condition. 

With  the  apparatus  worked,  the  following  result  was  obtained  as  de- 
scribed by  Mr.  Sieg : 

The  cane  at  disposal  had  been  frost-bitten  twice.  The  first  time  on 
the  24th  of  October,  and  the  second  time,  a  month  later,  on  the  23d  of 
November.  It  had  been  windrowed  since  the  end  of  November,  and 
presented  a  very  bad  appearance,  so  that  fiilly  one-third  had  to  be  cot 
off  and  left  in  the  field,  that  third  being  more  or  less  rotten. 

Work  began  on  the  18th  of  December,  1873,  and  was  finished  with 
five  interruptions  of  more  or  less  duration,  owing  to  the  holidays  and 
other  causes,  on  the  3d  of  January,  1874. 

The  cane  was  carefully  weighed  under  the  superintendence  of  Mr. 
Archibald  Mitchell,  of  Leeds  &  Co.,  in  this  city,  and  in  presence  of  any 
chance  visitor.  On  40  arpents,  or  31.80  acres,  there  was  obtained  in  ril 
957,600  pounds  of  cane  for  the  cutters,  which  makes  an  average  of  28,730 
pounds  per  acre.  The  juice  pressed  from  the  same  cane  weighed  6.66^ 
Beaum^.  The  average  weight  of  the  single  canes  for  the  cutters  was  2 
pounds. 

The  juice  coming  from  the  diffdsers  and  going  into  the  clariflerB 
weighed  6.56o  Beaum^. 

The  total  amount  of  joioe  obtained  was  84.39  pounds  from  100  poands 
of  cane,  the  latter  containing  90  per  cent,  of  juice ;  therefore  a  loss  of 
only  5.61  pounds  of  cane  juice.  The  best  results  obtained  from  the  roll- 
ers showed  a  loss  of  24  pounds  of  juice  from  100  pounds  of  cane  under 
the  most  favorable  circumstances. 

From  the  clarifiers  it  went  through  five  open  kettles,  was  boiled  down 
to  25^  Bcaumd,  and  went  from  thence  to  the  vacuum  pan  in  the  usual 
way. 

The  amount  of  saccharine  matter  obtained  was  as  follows: 

3t. 8  acres,  at  28,750  pounds  cane  per  acre pounds  cane..  957,600 

31  hogsheads  net  production  of  sugar pounds..    35,736 

130  barrels  molasses.  5,542  gallons,  one  gallon  molasses  at  12  pounds. ....  do. . .    66, 504 

Total  of  pounds  of  sugar  and  molasses 102,340 

which  makes,  on  957,600  pounds  of  cane,  10.67  per  cent  of  sugar  and 
molasses. 

The  great  preponderance  of  molasses  over  sugar  is  due  to  the  deteri- 
orated condition  of  the  cane,  and  to  not  having  made  second  and  third 
sugars. 

For  the  puipose  of  comparison,  the  results  obtained  this  season  with 
the  old  process  by  Messrs.  McCall  Brothers  and  Col.  AmediSe  Bringier 
are  annexed. 

Five  hundred  and  sixty-nine  acres  of  cane,  28,051  pounds,  at  7  to  8° 
Beaum6.    Total  amount  of  cano  rolled,  15,901,384  pounds.    Result  ob- 
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tninecl,  440  hogsheads,  at  1,150  pounds  each.  Total  amonnt  of  sugar, 
506,500  iK>uiids;  1,000  barrels  of  molasses,  at  43  gallons,  12  pounds  per 
gallon,  equal  to  516,000  pounds.  Sugar  and  molasses,  total,  1,022,500 
pounds. 

The  production  of  saccharine  matter  was  6.40  per  cent,  of  the  cane 
worked.  Now,  if  the  result  obtained  had  been  the  same  as  that  by  dif- 
fusion, 10.67  per  cent,  (from  very  inferior  and  deteriorated  cane,  the 
juice  of  which  weighed  only  6.66  Beaun^^),  the  result  would  have  been, 
sugar  and  molasses,  total,  1,703,079  pounds,  which  is  a  surplus  gained 
of  680,579  i>ounds.  To  sum  up,  if  the  cane  on  Messrs.  McCalPs  planta- 
tion had  been  worked  by  diffusion,  and  would  have  had  only  the  same 
weight  of  Beaum^,  6.66,  and  had  deteriorated  besides,  the  result  ob- 
tained would  have  been  293  hogsheads  of  sugar  and  665  barrels  of  mo- 
lasses, more  than  was  obtained  under  the  old  process. 

Col.  Amed^e  Bringier  stated  that  he  had  chosen  the  finest  cane  on 
his  place  in  order  to  test  as  exactly  as  possible  how  much  could  be  ob- 
tained by  one  of  the  best  mills  in  the  State,  and  one  of  the  most  econom- 
ically-conducted eugai-houses.  Fifty  one  acres,  at  57,794  pounds  per 
acre,  are  2^47,500  pounds;  the  cane  juice  weighed  8°  Beaum6. 

Prodnetion  of  sugar pounds..  135,272 

l^roduction  of  molasaes , do....    74,976 

Tot^  green  sugar 210,248 

Or  7.13  per  cent,  of  saccharine  matter  to  cane  worked. 

The  great  preponderance  of  sugar  over  molasses  in  this  result  is  due, 
first,  to  the  good  condition  of  the  cane;  secondly,  and  principally,  to 
saperior  handling  and  working  of  the  cane  juice  after  leaving  thQ 
roUerB. 

Assuaijng  he  had  obt:aiti(id  the  result  gaiiunl  by  the  dilVnsion  proeetss, 
he  would  have  ha<l  3t4j  108  pounds  of  sugar  and  molasst^s,  wLieh  is  a 
finrphis  over  this  rexsuk  of  104, 250  pouuda;  or,  ealciihitt^d  in  tlie  snniM 
proportton  as  his  relative  (juantitiea  of  sugar  and  niola.'^st  :^ — total  sur- 
plus sugar,  07,364  pounds;  also  surplus  luolasaes,  ^10,800  poundR. 

Ah  a  matter  of  special  interest,  the  report  of  Mr.  Ludwig  KoUman, 
technical  director  of  these  oxjjerimente,  is  here  given: 

On  this  place  the  weight  of  the  cane  was  carefully  registered  during 
oar  work  ;  tlie  (juali ty  of  the  cane  was  te^tetl  from  time  to  time  hy  ])as^- 
nig  a  few  canes  through  a  small  set  of  Land-rollers  and  the  juice  woi^died 
witb  a  very  delicate  saccharometer.  During  this  our  flrst  week's  run, 
the  analyses  of  the  null  Juice  and  difftifiion  were  as  per  table  foUowiiig: 

To  avoid  all  misapprohenftion  it  must  not  be  tbr^jrotten  tliat  tbr  evLu-y 
lOit  jciilltahs  of  mill  juice  we  had  1K3  gaUont*  of  diftusion  juice,  whlrlj  uc- 
ronriiM  fur  the  apparent  higher  rating  by  t^acchaiomcU^r  in  aiill  thuij  in 
diffujiioji  juice. 

Anal^t'is  o/miU  and  dljfuiion  juio$. 


Counituftttf^ 


«ugM. 


Fit  cent.  Ptt  Bffnt. 

11.  fln  *  C5 
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During  the  first  week  of  our  work  there  were  987,945  pounds  of  cane 
cut.  This  cane  contained  90  per  cent,  of  juioe,  of  which  83  were  sent  to 
the  clarifiers^  therefore  obtained  (calculating  by  the  analysis  above 
given) : 

P«Mtt. 

Crystallizable  sngAT aSl 

GlacoM ..•••..  L25 

Foreign  sabstanoee ..••• 0.46 

The  loss  of  juice  by  clarification,  skimmings,  and  sediments  in  sirap 
tanks  amounts  to  about  6  per  oent.  on  tbe  weight  of  the  juice,  or  i.% 
X>er  cent,  on  the  weight  of  the  cane ;  therefore,  amount  of  juice  really 
obtained  in  green  sugar,  78  per  cent,  on  the  weight  of  the  cane.  Of  this 
8.28  per  cent,  crystailizable  sugar,  L17  per  cent,  glucose,  0.43  per  cent 
foreign  substances. 

According  to  the  established  analysis,  every  pound  of  foreign  sub- 
stances in  cane  juice  prevents  the  same  amount  of  sugar  firom  crys- 
tallizing ;  and  ftirthermore,  through  the  influence  of  great  beat,  long 
continued  in  open  kettles,  a  further  amount  of  erystsdlizable  sugar  is 
converted  into  uncrystallizable  sugar.  To  be  on  the  safe  side,  doable 
the  amount  of  glucose  would  represent  the  disturbing  element  in  crys- 
talli£ation  of  the  sugar  contained  in  the  diffusion  juice,  the  perturbing 
action  of  the  heat  included.  Under  these  circumstances  we  ought  to  have 
had,  in  dry  substances,  6.68  per  cent  of  crystailizable  sugar,  3.20  per 
cent,  of  molasses. 

To  compare  the  above  with  the  results  obtained  in  our  run,  it  will  be 
necessary  to  reduce  the  amount  of  dry  substances  to  the  same  basis. 

PcrooBi 

fheamonnt  of  wateris  thesngar  is • 1.59 

The  amount  of  glQOose  and  foreign  snbstance ••••• 0.77 

The  amount  of  water  in  the  molasses • «••..  9M).0C 

This  would  give  us  6.83  per  cent,  sugmr ,  3.78  per  oent  molasses.  Total, 
10.61  per  cent.,  against  10.37  per  cent,  actually  obtained,  showing  a  loss 
of  0.24  per  cent.,  which  has  to  be  charged  to  profit  and  loss,  attributable 
to  want  of  control  in  the  sugar-house. 

ABSTBAOT    FBOM    BBPOBT    OF    FtBST  WBXE?B    BX7N    BY    DIFFTJSIOir, 
OOTOBBB  26  TO  OOTOBBB  8L 

Sugar-cane  worked  np • poonds..  967,M6 

SiM3cbarometer : 

Density  of  mill  Juice • percent.*  14.10 

Density  of  difTusion  Juice do....  11.45 

Yield  of  undiluted  Jaloe  on  the  weight  of  the  oane do....  flBlSO 

Sugar  obtained : 
Pintproduot : 

FiogsbeadB 89 

Pounds 35,595 

Second  product : 

Hogsbeada .••••  ..••••  ..•••.  ..••••  •••••.  14.C 

Pounds 16,  111 

Totalinpounda 61,7U6 

Molasses  obtained: 

Barrels 100 

Gallons 4,5M9 

Pounds 60.778 

Total  sugar  and  molasses — .pounds..  102,484 

Percont4^e  of  sugar  on  the  weight  of  the  cane....  ••..•.•••..••.••..  .••••—.  6.934 

Percentage  of  molasses  on  the  weight  of  the  cane  ••••••• ••*.•  6.139 

Total  percentage — 10.37 

Excess  of  difiioMon  products  orer  mill  prodoots •••par  oent.*  48.6 
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The  difference  of  1.60  per  cent,  in  the  yield  of  sugar  is  due  to  the  fact 
that  our  seconds  did  not  have  suflScient  time  to  granulate  and  to  settle, 
consequently  moch  of  the  sugar  of  small  graiu  passed  through  the  cen- 
trifugals into  the  molasses,  as  proved  by  the  analyses  of  the  said  mo- 
hb6^  showing  £eu:  more  per  cent,  of  sugar  than  it  should  have  had. 


ANALYSIS  OF  MOLASSES. 

Pry  snbfrtances  by  Baccharometer 79. 02 

Water i>.».  08 

CrypUlUzable  sugar 0'X^*2 

Q\xic*^ 12.38 

Foreign  sobataQoos 3.72 

It  apx>ear8  from  the  report  made  by  Mr.  B.  D.  Seghers  that  on  the 
second  ran  of  difftisioD  we  came  very  near  obtaiuing  the  proper  propor- 
tions of  sugar  and  molasses. 

To  show  the  comparative  yield  of  the  mill  and  diffusion  processes, 
the  table  taken  from  Dr.  Kratz's  report  is  given: 

ChmparaHive  idbU  a$  to  yMd, 


Dor*- 


QnADtity 

cane 
eonmuned. 


Prodaoti. 


Sugar. 


Molas. 


Sagar. 


IfolAt- 


TotoL 


Mffli 


Ani. 


6 
6 


Pound9. 

1, 880. 780 
087.  M6 
016, 515 


57, 748 
51.700 
54.540 


Pounds. 
48,170 
50,778 
38,752 


4.164 
&234 
5.058 


Pfttnt 
8.113 
5.130 
4.288 


Pfttnt. 
7.277 
10.373 
10. 101 


Smpliia 


I 


Ptretnt 


IHSaaion  flnt    . . . 
Dilaaion  wcoxid. 


«5.7 
43.0 


PwetnL 


6&1 
85.08 


Pwreant 


4154 

40.0 


1^* 


I 
I 


118  63 

15  10 
18  82 


$2  57 
1  20 


146  88 

80  80 
88  35 


Potmdf. 
00,276 
00.284 
K,704 


I 


Ptfeent 
6.51 
0.14 
0.15 


It  will  be  seen,  by  studying  carefully  the  above  table,  that  owing  to 
better  manipulations  on  the  part  of  all  employiSs  the  relative  quantities 
of  crystallized  sujrar  was  very  much  increased  in  this  run  over  the  iirst 
niiif  and,  financially  considered,  stUl  better  in  comparison  to  mill  run 
than  our  first  run  had  been. 

The  total  )>er(  f'tuji;;e  of  sugar  and  molasses  in  this  run  appears  to  bo 
Iww  than  J  i»  the  firsts  but  in  reality  it  is  about  the  same,  because  it  must 
W  re>oi<*m'>cired  that  sugar  contains  from  1  to  3  per  cent,  of  water,  and 
im7JAf4ti«5  iron)  20  to  25  per  cent.,  and  in  the  above  figures  this  water  is 
^MHtiitiH]  JO,**  as  it  always  is  in  oomtnerce. 

bk  ivpita  of  this  most  pronounced  success  of  the  difi^sion  process,  it 
hAM  ocit  bocD  in  trod  coed  into  Louisiana,  and,  so  far  as  I  know,  has  not 
ateoded  bejoad  these  original  experiments.    I  append  a  letter  which 
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I  sent  to  Mr.  R.  Sieg,  of  Kow  Orleans,  wliom  I  have  to  thank  for  many 
favors  in  the  preparation  of  this  report,  and  his  answer  thereto : 

Dkau  Sir:  I  defliro  to  thank  you  for  copies  of  the  ^'Siicrorie  Indi^^one^"  containing 
articles  by  M.  Riffard  on  the  diflusion  procoRS  ai>plicd  to  sn^ar-cane  in  Aska.  If  you 
have  leiHuio  and  inclination,  will  you  kindly  answer  the  foTlowinjr  finestions: 

1.  IIa«  the  dilfusion  X)roces8  been  tried  in  Louisiana  any  further  than  indicated  in 
Dr.  Kratz's  report! 

2.  How  many  factories  in  the  State  are  now  using  this  jirocess? 

:i.  How  do  you  explain  the  indifference  with  which  the  planters  generally  regard 
the  process? 

With  your  permission  I  desire  to  publish  the  answers  which  you  may  give.     I  wiU 
return  the  copies  of  the  "Sucreric"  as  soon  as  I  have  done  with  them. 
Respectfully, 

H.  W.  WILEY, 

Chemiat. 
R.  SiEG,  2C  North  Charles  Street,  Kew  OrJcans,  La, 

New  Orlkaxs,  December  15,  1883. 

Dear  Sm:  Before  replying  to  your  questions  in  detail  you  will  permit  me  to  give 
^ou  a  short  outline  of  the  situation  of  tiie  sugar  indnstry  in  Louisiana,  as  we  found 
It  in  1873,  when  we  introduced  the  diffusion  process  in  this  State. 

We  were  then  still  sharing  the  common  belief  of  our  planters,  that  they  could  and 
did,  with  their  more  powerful  mills  at  least,  extract  from  70  to  72  pounds  of  juico  out 
of  every  100  pounds  of  cane.  We  only  hoped  to  increase  this,  by  diffusion,  to  84  to 
85  pounds,  so  that  by  adopting  the  process  our  planters  should  gain  about  20  per  cent. 

You  may,  therefore,  judge  how  gjreat  must  have  been  our  surprise  when,  by  the  use 
of  scales,  by  the  measuriuc  of  the  juice,  and  by  the  usual  polariscopio  tests,  we  ascer- 
tained beyond  a  doubt  tnat  only  a  very  few  mills  in  this  country  did  extract  more 
than  55  to  58  pounds  of  juice ;  that  instead  of  obtaining  only  20  per  cent,  more  Juice 
by  diffusion,  tne  yield  was  really  increased  from  40  to  50  per  cent.,  and  that  this  juice, 
in  spite  of  the  various  defects  in  our  primitive  machinery,  with  its  unavoidable  irregu- 
larities and  delays,  had  rather  gained  than  lost  in  purity. 

The  discovery  of  those  important  facts  made,  of  course,  a  deep  impression  upon,  our 
planters,  and  if  our  apparatus  and  some  of  its>  accessories  had  been  as  perfect  as  thoy 
should  have  been,  and  as  inexpensive  as  they  could  be  made  at  present,  diffusir'c 
would  have  superseded  every  other  means  of  extracting  the  juice  from  the  cane,  just 
as  it  has  done  this  now  in  the  modem  beet-sugar  industry. 

Unfortunately,  the  first  apparatus  which  wo  imported  from  Europe  had  been  lie 
one  used  by  Mr.  J.  Robert,  the  inventor,  and  his  father  before  him,  in  their  origii  .1 
experimonts,  and  it  was  handed  over  to  ns  by  the  latter,  as  if  for  the  purpose  of  j!"^  • 
ting  rid  of  it.  Of  course,  after  using  it  in  our  first  short  trial,  we,  too,  concluded  1 1  ic 
it  was  utterly  useless  for  the  diffusion  process  in  general,  and  its  application  to  c^ne 
in  particular. 

Subsequently  our  mechanics  tried  their  skill  upon  the  improvement  of  the  t;  pa- 
ratus,  designing  one,  which  in  some  respects  was  perhaps  a  trifle  better;  in  M-.bor 
respects,  however,  even  less  good  than  the  first  one  ha<l  been. 

We  only  gained  one  point  with  it — through  the  reduction  of  its  dimensions  the  ap- 
paratus worked  faster.  But  the  much  desired  and  promised  economies  in  labor  as 
well  as  in  cost  of  construction  were  really  not  attained.  Consequently,  wlien  our 
sugar-planters  inspected  our  work  in  1874-'75  thoy  readily  jumped  at  the  conclnsion 
that  a  superior  and  more  reasonable  apparatus  could  not  be  devised,  and  these  two 
objections  were,  for  a  time  at  least,  fatal  to  the  process.  And  then  tho  same  me- 
chanics who  at  the  beginning  had  helped  to  advance  the  cause  of  dill'usiou,  having 
lost  their  pecuniary  interest  in  it,  joined  the  opposition  from  rival  inventors  to  pnll 
it  down. 

Strangely  enough,  the  same  observation  has  recently  been  made  regarding  one  of 
the  greatest  concerns  of  Paris,  which  was  criticised  for  having  done  a  similar  service 
to  the  sugar  manufacturers  of  their  country,  by  influencing  them  to  use  some  costly 
patent  presses ;  and  to  this  circumstance  as  much  as  to  any  other  the  inferiority  of 
tho  French  sugar  industry  of  to-day  was  rightly  or  wrongly  principally  attributed. 

Another  objection  was  also  made,  viz.,  that  diffusion  would  give  our  planters  such 
an  amount  of  juice  that  with  their  former  and  even  present  means  of  evaporation 
they  would  be  entirely  incapable  of  keeping  up  with  the  extraction,  and  that  in  con- 
sequence thereof  they  could  be  compelled  to  work  either  slower,  consuming  less  cane 
per  day,  or  to  throw  their  Juice  away,  as  they  now  do,  by  leaving  it  in  the  bagasse. 

After  looking  very  carefully  into  this  last-mentioned  objection  and  finding  that  it 
was  quite  correct,  and  that  out  of  our  1,200  sugar-houses  not  more  than  16  or  18  had 
eyaxK^ratoTS  desMrvixig  Uie  namOi  while  the  sugar^hooses  blessecL  with  these  had  been 
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erect^l  many  years  ago  l>y  the  celebrated  Mr.  Rillienx,  I  became  convinced  that  the 
o[>en  kettles  were  the  greatest  insurmountable  impediment  to  every  serions  progress 
in  our  sugar  industry,  and  that  without  radically  changing  this  system  of  evapora- 
tion, or  rather  of  loaiting  the  juice,  the  discussion  of  increasing  its  volume  would  bo 
either  useless  or  premature. 

Having  pegged  at  this  obstacle  for  a  number  of  years  without  intermission,  I  had 
at  la«?t  the  satisfaction  to  see  that  our  planters  commenced  to  move  in  the  matter, 
an«l  that  these  old  clnmsy  things,  the  kettles,  wore  turned  out  of  a  goodly  number  of 
fln;;ar-houK<'s.  Now,  at  least,  our  planters  might  do  more  work,  and  having  once  en- 
teri^l  upon  the  road  to  real  pi-ogress,  it  might  be  hoped  that  they  would  not  step  at 
the  open  8teani-i>aiis,  the  next  worst  evaporator  known,  and  long  since  set  aside  by 
all  sngar  mann'actarers  who  were  in  the  habit  of  using  the  polariscope  and  exarain- 
iii;i  the  losses  or  changes  which  their  products  suffered  through  faulty  treatment  in 
iLe  coursi^  of  niannfaoture. 

Thinking  that  these  perhaps  a  little  too  lengthy  remarks  were  necessary  to  render 
my  answers  more  intelligible  and  just  to  all  concerned  in  the  matter,  I  will  now  pass 
on  to  yonr  questions. 

*'  l.Has  the  dilfusion  proce«i8  been  tried  in  Louisiana  any  further  than  indicated 
in  T)r.  Kratz's  report  f " 

Yvh;  the  two  old  apparatus  constructed  in  1874  were  moved  to  a  plantation  in 
Saint  Charles  Parish  the  year  after,  for  the  pnrpose  of  demonstrating  the  great  ad- 
vantages of  the  central- factory  system  for  the  manufacturing  of  sugar.  As  the  plan- 
tation was  low  and  only  suited  for  rice,  a  large  amount  of  cane  had  been  brought 
from  distant  plantations  situated  on  the  banks  of  the  Jdississippi  River,  and  it  was 
calculated  that  the  cane  might  be  economically  transported  by  old  coal-barges  towed 
._    .         '  '     Mcally.    T!  li'Mvever,  being  exceptionally  late,  the 

fia«e  iii*i  i\<A  niaiiii>>  Ui  fure  iho  tMLJdlij  ut  N^/vtmber,  and  the  unripe  cane,  which  had 
httn  cut  and  for  days  left  at  the  landings,  and  on  the  barges  also,  exposed  te  the 
♦rjLther,  s^jftbipd  oonsidt^rstUiy  £r<mi  th^rs^f^  uuforest^en  and  unavoidable  delays.  Expo- 
T)«incri  then  and  liince  h^a  jvrnven  that  it  \n  not  advisable  to  transport  large  masses  of 
nur  by  wat<ir.  i^nd  wini^ro  this  mode  of  tr.insportation  is  still  employed,  the  barges 
AT  vc*v^U  «honld  uf?<ver  load  more  cane  in  one  uay  than  could  be  delivered  from  them 
MX  night  or  tb^^  next  day. 

After  t ho  poornist  Iota  of  cane  liat\  been  wnrkf^d  up,  the  yield  exceeded  a  percentage 
of  a  jwr  octjt,  in  first  and  sccnnri  stigars  ai^VLnnl  times,  notwithstanding  the  very  un- 
wtiuactory  arrfti^gcment  tyt  the  piii'j;eryj  itw  coolers,  &c.  At  that  time  the  sugar- 
Wipuu  ittivv  used  woie  nn  nnl^nown  convenience,  in  onr  sugar-houses  at  least. 

In  1K76,  a  goLid  yvnr^  and  ISTT,  tlifl  wort*!  ;ve  ever  ha<l,  the  same  old  machinery  was 
Kcam  *ot  to  work  upuii  ii  much  smaller  <jn:iiitity  of  cane,  mostly  produced  on  the 
plantation^  but  nti  n^uril?*  wt^ro  kept  or  obtaihriJilo. 

Th^  pItmlatTou  hinJ  nu  tiiHin  crop  in  iHTt^,  hnt  in  1879  a  small  experiment  was  again 
matte  nndcT  my  s^ipurviftioTi  i  bur.  as  iha  Huj^tir- house  had  been  run  down  by  the  par- 
ties who  prc*^i.Hicd  niif  1  ffinUl  nnly  coiiTinre  inyself  that  even  under  the  most  adverse 
•od  wrutihcd  comUt^ons  di tension  woiiM  nttll  be  greatly  superior  to  mill  work,  be- 
caitt&f  HQtwithst.inding  tin*  diln[iiil;bted  curulifinn  of  the  diffusers,  which,  if  properly 
filld«^  abould  have  ]ai<tcd  I'ort^ver,  and  in  ^pit^^  of  many  delays  and  stoppages  which 
O^gjlit  lint  It)  occnr,  we  av(*raged  ^bonl  i^l  per  cent,  of  normal  juice  from  100  pounds 
of  cau(*« 

The  luwftf  part  of  our  old  diffnsots  coniirsteil  of  a  largo  cast-iron  box  of  a  triangu- 
\m  •.haj'kn^  iiiieiuled  t^  m^kf^  the  opening  for  {ht\  discharge  of  the  difTusion-bagasso  as 
Ur;jc  ii**  jtoNifttMf.,  Thia  arruii;:;irrinciit  provid  to  be  the  most  awkward  in  practice, 
*htIo  in  pnnciple  or  thctiry,  fully  Unnie  ont  by  t^xperience,  it  was  perhaps  the  most 
tjftprojier  Mie  iltnt  cotjld  havo  been  sideoled,  (ieeiidesthis,  the  large  iron  castings  riv- 
frtml  t^^r:thpr,  which  ftTrnicd  this  part,  wnuld  crack  or  leak,  and  thereby  rob  the  ap- 
pftfattJJM  of  tiue  of  it^  priuL'ipal  m*>ril:s,  to- wit,  that  of  not  being  subject  to  breakages 
or  r<p;ivt».  Bnt  while  thi!>  part  of  the  ajtparatas  had  to  be  condemned  entirely,  its 
npj*»T  iK>rtion,  comprihrng  the  valves  and  pfpf.^s  also  required  so  mauy  alterations 
that  (t  would  have  bevn  cheaper  to  tnako  the  whole  thing  new  than  to  attempt  re- 
iDAdvtMit^  it. 

Ill  thi»C4innertion  U  may,  perbapsi,  not  bo  aniiBsto  observe  that  a  simpler,  better, 
uidt  tn  *(V«y  resi>«ct,  more  perfect  apparatus  might  now  be  constructed  for  about 
ooMltlrd  of  the  money  which  onr  old  one^  hail  cost  us,  and  cheapness,  as  well  aeper- 
tetjoiL  i^  '0U&  of  the  greatest  de^iclerata  to  our  Louisiana  sngar  mdmitry. 
"S.  Howf  many  factories*  in  the  Statw  arc  no  ^s"  using  the  process  f 
Kon?'.  The  only  thing  that  onr  planters  had  seen  of  diffusion,  in  the  way  of  a  prao- 
Mctl  dwaonstration,  wnjj  our  Grat>  by  fnr  loo  expensive,  and,  moreover,  so  compli- 
oiftd  MpparatQt*,  that  they  very  naturally  felt  fts  if  such  a  thing  would  never  do  for 
liba  mork  npon  their  plautalion*,  &nd  tn  tliijj  I  think  they  were  perfectly  right  j 
•mwaucotJy,  it  would  have  needed  another  ocular  demonstration  to  prove  that  the 
dtflvutJM  in  oon^trocting  a  bcttetj  more  la  bur  saving  apparatus,  had  been  exagger- 
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ated  and  overoome.  But  the  planters  themselvee  were  not  willing  to  make  snch  an 
experiment  at  their  expense,  and,  there  being  no  one  else  who  seemed  to  be  either 
inclined  or  capable  of  doing  it  for  them,  the  tbiu;^  remained  undone. 

In  lb79,  however,  our  Sugar  Planters'  Association  again  took  notice  of  the  process, 
and  appointed  a  committee,  consisting  of  MeHsrs.  Dymond,  G<»dl>erry,  and  Laplace, 
three  prominent  planters,  who,  after  affording  me  the  pleasure  of  showing  them  a 
sketch  and  the  workings  of  a  modern  diffusion  apparatus,  suitable  for  sugar-cane, 
appeared  to  be  qnite  satisfied,  and  concluded  their  subsequent  report  as  follows: 
*'The  dearly  learned  lessons  of  the  past  bid  fair  to  so  improve  diffusion,  as  applied  to 
sugar-cane,  that  the  cane  planters  adopting  it  shall  so  increase  their  yield  and  so 
diminish  their  expenses  that  they  will  be  able  to  hold  their  own  against  this  Euro- 
pean giant,  grown  suddenly  so  great  and  strong  that  he  now  seems  atK>at  to  cru&h 
the  cane- producing  world  out  ofexistenoe." 

**  3.  How  do  you  explain  the  indifference  with  which  the  planters  generally  regard 
the  process  f " 

Our  planters  do  not  regard  the  process  with  indifference,  but  have  In  general  not  a 
very  clear  conception  of  the  whole  matter.  The  majority  of  all  sugar-houses  in  Lou- 
isiana are  already  so  deticient  in  evaporation,  that  if  the  crop  happens  to  be  a  little 
larger,  or  the  season  be  shortened  by  sudden  changes  in  the  weather,  the  planters  are 
immediately  exposed  to  the  danger  of  losing  a  part  of  their  crop  in  the  neld,  and  as 
this  has  already  not  unfrequently  occurred  with  an  extraction  of  merely  two-thirds 
of  the  juice,  it  would  of  course  happen  more  frequently  stUl  if  something  like  50  per 
cent,  more  juice  was  thrown  upon  their  sugar-houses,  nnless  their  capapity  for  evapo- 
ration should  beverv  nearly. doubled,  so  as  to  provide  against  every  oontingenoy. 
Oar  planters  generally  have  an  idea  tnat  ^ood  evaporators  are  much  more  expenaiva 
than  bad  or  inferior  ones;  but  this  is  a  mistake.  At  all  events  the  introdaction  of 
ffood  evaporators  is  of  still  more  pressing  necessity  even  than  the  increase  of  the  ox- 
&aotion.  If  diffusion  had  no  other  merit  than  to  force  onr  planters  to  improve  theur 
evaporation — and  it  has  done  this  in  Europe — it  would  be  one  of  the  greatest  bleasings 
that  ooold  be  conferred  upon  our  sugar  industry.  This  subject,  however,  is  ao  vast 
and  far-reaching  in  its  relations  to  this  great  indostry  that  I  could  not  hope  to  do  it 
Joatioe  in  a  few  passing  remarks  like  the  present.  Suffice  it  to  say,  that  evaporators 
such  at  those  wuich  our  planters  are  now  getting  at  a  comparatively  great  expense, 
oan  no  longer  be  seen,  except  in  some  of  the  most  superannuated  and  poorly  arranged 
sngar  factories  of  Europe  or  in  the  antiquated  sngar-houscs  of  tropiosil  conntries. 

Ed  this  respect  the  sugar-planters  of  the  Hawaiian  Archipelago  are  setting  tis  an 
example  worthy  of  Imitation,  for,  notwithstanding  their  great  natural  advantages, 
tiiey  seem  to  be  ever  anxious  and  ready  to  take  hold  of  every  improvement  or  p2x>g- 
reas  which  the  cane-augar  indnstry  has  been  or  is  on  the  point  of  making.  I  was 
therefore  not  much  astonished  to  learn  that  the  other  day  these  planters  had  listened 
with  partionlar  attention  and  favor  to  a  proposition  submitted  to  them  with  a  view 
of  inducing  their  Government  to  appropriate  |r>0,000  or  $60,000  for  the  importation 
from  Europe  of  a  diffusion  apparatus  and  other  machinery  necessary  to  the  establish- 
ment of  an  experimental  station ^  at  which  the  process  oonld  receive  a  complete  and 
thoronghly  scientific  test.  Considering  the  great  influence  which  these  sn^ar-plant- 
•ra  hava,  and  the  great  tervioes  which  their  indnstry  has  rendered  to  their  Govern- 
ment, it  oould  eoaroely  deny  them  a  iavorao  insignifloaat  in  oompariaon  to  the  object 
in  view. 

But  the  planters  of  the  Sandwich  Islands  are  not  alone  in  their  endeavor  to 
advance  their  indnstry  as  much  as  they  can ;  the  sugar-planters  of  Cuba  are  also 
earnestly  thinking  of  improving  especially  their  present  unsatisfactory  methods  of 
Inice-exiraotion,  and  from  information  lately  received  I  believe  that  they  too  intend 
to  give  the  process  a  &ir  trial  next  season.  The  necessity  for  these  improvements  is 
imposed  upon  them  by  the  recent  abolition  of  slavery,  oy  the  growing  scarcity  of 
labor,  and  by  the  nevertheless  declining  value  of  their  products.  It  seems,  therwfore, 
qnite  certain  that  onr  planters  also  can  no  longer  trust  in  the  natural  or  artificial 
advantages  of  their  position,  and  that,  on  the  oontrarv,  they  ought  to  use  every 
available  means  to  economize  in  their  expenditures,  in  tneir  raw  material  and  labor, 
so  that  they  too  may  be  able  to  resist  any  further  enoroaohments  upon  the  value  of 
their  crops  and  produotiona. 
Most  reapeotfolly. 

R.  SIEO. 

Prof:  H,  W.  WiLKT,  WaaMngUmy  D.  0. 

SXFBEIHENTS  MADE  IN  OUADAL0X7PE. 

The  next  account  of  experiments  made  with  diffasion  on  sugarcane 
is  in  a  communication  by  M.  Edmond  Riflfard  to  the  "  Bucrerie  Indi- 
g^e,"  published  in  the  numbers  for  19th  and  26th  of  June  and  18th  of 
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September,  1883.  According  to  the  observations  of  RifTard  on  tropical 
cane,  the  ineati  content  of  sugar  is  15.3  per  cent,  in  the  juice,  or  13.77 
per  cent,  of  the  total  weight  of  cane.  There  is  expressed  by  double 
milling  with  intermediate  saturation  of  the  first  bagasse  with  hot  water 
an  amount  of  saccharine  matter  represented  by  the  following  figui*es : 

Percent  Jnioe  expressed  by  first  miU ^ 60 

Per  cent,  joioe  expressed  by  aeoond  mill ^ 25 

equal  to  11  per  cent,  of  normal  juice.  Total  per  cent  normal  juice  ex- 
pressed, 71.  Each  100  kilograms  of  cane,  therefore,  furnished  71  kilo- 
grams of  juice,  or  Il^i^:?=10.86  kilograms  of  sugar.    But  100  kilo- 

grams  of  cane  contain       f^      =13.77  kilograms  of    sugar.     The 

sugar  lost  in  bagasse,  therefore,  is  13.77— 10.86=2.91  kilograms. 

The  total  amount  of  sugar  lost  in  the  molasses  is  .75  kilogram ;  and 
in  manufacture,  M  kilogram;  and  total  sugar  obtained,  9.25  kilo- 
grams. 

This  is  certainly  a  favorable  showing  for  mill  work,  and  yet  these  are 
the  results  which  led  BiflEard  to  make  the  experiments  with  diffusion. 

In  sorghum  the  best  yields  of  sugar  heretofore  obtained  on  weight  of 
oane  have  been  3  to  8.5  per  cent.  We  would  certainly  be  satisfied  if 
this  could  be  raised  to  9^25. 

DIFFUSION  OF  THE  BAGASSE. 

Biffard  made  some  experiments  with  the  bagasse,  although  I  think  it 
hardly  proper  to  call  them  experiments  with  diffusion.  When  the  cells 
are  crushed,  as  in  the  bagasse,  maceration  is  a  more  appropriate  term. 
The  bagasse  was  chopped  in  a  straw-cutter  and  placed  in  diffusion- 
cells  holding  73  kilograms  each.  In  all,  950  kilograms  were  used.  The 
amount  of  diffusion  juice  obtained  was  3.8  hectoliters ;  of  wash  water, 
5.4  hectoliters.  Eeduced  to  the  basis  of  the  density  of  the  juice  as  it 
comes  from  the  mill,  this  gave  53.93  per  cent,  of  the  weight  of  the  ba- 
gasse, or  21.57  per  cent,  of  the  weight  of  the  cane.  It  is  thus  seen  that 
by  doable  milling  71  per  cent,  of  juice  is  obtained,  and  21.57  by  diffusion 
of  the  bagasse,  giving  a  total  content  of  92.57  per  cent,  of  juice  in  the 
cane. 

The  following  is  the  summary  of  the  experiments  made  with  bagasse: 

1.  The  bagasse  must  be  cut  into  small  pieces  before  it  is  subjected  to 
diffusion. 

2.  In  this  condition  the  bagasse  readily  submits  to  the  process. 

3.  The  products  of  diffusion  calculated  as  normal  mill  juice  amount 
to  about  22  per  cent,  of  the  weight  of  the  cane. 

4.  With  rapid  work  the  purity  of  the  juice  will  be  equal,  if  not  supe- 
rior, to  that  of  the  second  milling. 

5.  The  system  of  the  <<  long  battery"  is  the  one  to  be  adopted* 
These  are  valuable  results.    They  show  that  it  would  pay  to  institute 

the  process  of  diffusion  in  connection  with  milling. 

One  of  the  great  objections  to  the  introduction  of  diffusion  haa  always 
been  that  it  would  result  in  the  practical  loss  of  the  milling  machiner^^ 
already  in  operation.  But  from  these  experimenta  it  appears  that  the 
process  can  be  established  in  connection  with  milling,  and  then  when 
the  mills  break  or  wear  oat  the  diffusion  machinery  will  be  ready  to 
take  their  place. 
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DIFFUSION  OF  CANE. 

M.  Riffard  also  reports  some  experiments  of  diflfasion  applied  to  cane, 
from  which  I  will  make  a  few  quotations  : 

The  canes  were  out  into  rondcllea,  having  a  thickness  of  2  or  3  millimeters.  In 
the  first  experiment  725  kilograms  of  rondellcs  were  subjected  to  diffusion. 

The  vol  nme  of  juice  obtained  was  4.40  hectoliters,  specific  gravity  1.056;  of  wash 
wator,  4.60  hoctoliters,  specific  gravity  1.025 ;  equal  to  2  hectoliters,  specific  gravity 
1.056;  total  volume  of  juice,  0.40  hectoliters. 

Calculated  for  normal  mill  juice,  this  gave  a  yield  of  84.9  per  cent. 

Two  other  experimetits  were  mjule. 

A  comparison  of  these  with  the  product  obtained  from  milling  the  same  cane  is  se«n 
in  the  following  table.  The  diffusion  juice  is  calculated  in  terms  of  normal  mill 
juice : 


Comparison  of  Jaiccs  of  dlfTaRion  and  milling. 


Density , 

Siijrftr  per  liecMiter ... 
UucryRtallizable  Hugar, 
Purity  coefliciont 


Mill  juices. 


First 
milling. 


1.063 
14.74 

1.04 
87.6 


Second 

miiling. 


1.046 
10.07 

0.67 
87.8 


Mean. 


1.060 
13.30 

0.89 
87.4 


1 


Diffusion  Juices. 


A. 


1.066 
15.82 

0.85 
68.48 


B. 


1.060 
14.38 

0.92 
88.29 


1.064 
15.10 

1.09 
87.00 


It  is  seen  by  the  above  that  the  process  of  diffusion  has  notably  in- 
creased the  yield  of  siifjar,  although  it  is  evident  that  the  extraction  was 
not  complete.  Only  84.9  per  cent,  of  juice  was  obtained,  and  92 — 84,9= 
7.1  per  cent,  remained  in  pulp. 


FURTHER  EXPERIMENTS  AT  ASKA. 

From  the  report  of  Mr.  Riffard,  something  further  of  the  success  of 
the  Minchin  works,  already  mentioned,  at  Aska,  was  learned. 

ANALYSIS  OF  ASKA  CANES. 

A  mean  of  the  analysis  of  various  parts  of  the  cane  gives  the  follow- 
ing as  the  composition  of  the  entire  stalk: 

Cellulose 8.20 

Water 76.94 

Sugar  and  soluble  matters • 14.86 

The  canes  show  a  considerable  difference  in  composition  in  the  uj^per, 
lower,  and  middle  thirds.    This  is  shown  in  the  following  analysis: 

An  average  lot  of  canee. 


Constituents. 

.608  meter 

of  the 

top. 

.608  meter 
of  the 
center. 

.608  meter 
of  the 
butt. 

Cellnloie... •. ••...•• 

7.63 
10.63 

2.04 

3.07 
7^334 

0.459 

a  47 
13.81 

1.51 

0.259 
75.612 

0.839 

&30 

13.37 
1  54 

Siicar ........•.>..........•.. .......................................... 

Gliicos© 

Salts , 

0  233 

Water 

76.  r*2 

TJncIetArnxined  ....*.-.............. .....•• 

0  455 

Digitized  by  VjOOQIC 


REPORT  OF  THE   CHEMIST. 


45 


lu  Lonisianrx  caiK*:?  the  difference  is  even  more  striking,  but  it  does 
not  seem  to  appear  iu  sorghum  canes.  From  the  Agricultural  llcport 
for  1881  and  1S82,  i>age  403,  I  quote  a  table  and  paragraph  illustrative 
of  tlie  above. 

Table  showing  relatire  valuo  of  diffei'ent  parts  of  sugar-cane  stalk. 


CoMtitaent*. 

Bntt 

Middle. 

Top. 

SncroM.. ....•....•.■••...  •....■••• 

iMr  cent.. 

16.86 
.75 
.24 

14.37 
1.068 

12.05 
1.42 
.68 

10.85 
1.061 

3.21 

OlaoiiM 

........................do.... 

3  68 

Solids 

do.... 

•»  23 

ATmOable  mcar 

da... 

—2.70 

Specific  Krarlty....... 

L038 

From  the  above  resnlts  there  would  seem  to  be  in  the  immature  sugar-cane  top  a 
elose  resemblance  to  the  immature  stalks  of  sorghum^  and  yet  the  analogy  ceases  as 
soon  as  the  sorghums  have  attained  a  full  maturity,  for,  as  the  results  of  very  many 
analyses  show,  there  is  practically  no  difTerence  in  the  juice  from  the  upper  or  lower 
half  of  the  sorghum  stalks. 

From  his  experiments  Mr.  Minchin  is  led  to  believe  that — 

A  capacity  of  from  25  to  30  hectoliters  appears  to  ns  as  the  most  favorable  for  the 
eells;  their  emptying  and  cleaning  arc  thus  rendered  easy,  the  cane  yielding  ite  juice 
with  ease.  The  temperature  is  to  be  maintained  at  90*^-95^  C.  We  are  assured  by 
analysis  that  no  inversion  takes  place  in  these  conditions  of  temperature. 

In  the  two  experiments  below,  performed  with  great  care,  the  temperature  of  the 
entering  jnice,  measured  at  the  calorisator,  was  90°  C.  (mean). 


If xunber  of  oeDa. 

Duration  of  proceaa. 

BeDsity  of  the  oatflow- 
inKjaioeat28oC. 

A. 

B. 

▲. 

B. 

1 

1 

H.       Jf. 

25 

15 
10 
15 
10 
10 

H.       Jf. 

15 
15 
10 
10 
20 
10 

1.020 
1.037 
1.060 
L055 
1.056 
L066 

1.020 
1.082 

3 

1.047 

4 

1.055 

5 

1.063 

6 

1.068 

1         25 

1         20 

It  is  seen  that  at  the  sixth  ceU  the  maximum  density  corresponds  to  that  of  normal 
juice.  AH  stoppaj^  of  the  work  of  the  battery,  the  aeration  of  the  juices,  their  cool- 
ing, are  to  be  avoided.  Juices  which  are  not  obtained  by  lime  defecation,  whatever 
be  their  origin,  are  changed  at  the  temperature  of  tbe  air ;  the  lime  with  which  they 
are  commonly  alkalised  is  an  illusory  preservative.  If  the  battery  is  operated  in  the 
condition  of  temperature  indicated,  the  juice  will  flow  out  with  a  light  amber  tiu4i 
and  wiUi  a  remarkable  limpidity.  Any  lack  of  transparency  indicates  a  lowness  of 
the  temperature  of  extraction. 

Snch  has  been  the  history,  as  far  as  it  has  been  possible  to  trace  it,  ot 
the  application  of  diffusion  to  tropical  cane.  The  process  has  not  spread 
with  the  rapidity  which  characterized  its  introduction  into  the  sugar- 
beet  industry  and  which  its  merits  warrant.  But  what  has  been  done 
is  of  the  utmost  value  for  comparison  with  the  experiments  I  have  made 
in  its  application  to  sorghum,  and  which  will  now  be  given  in  detail. 

DIFFUSION  APPLIED  TO  SORGHUM. 

The  following  were  the  problems  proposed  in  the  experiments : 

1.  To  devise  suitable  apparatus. 

2,  To  determine  percentage  of  saccharine  matter  ^^t^fW5j^c|QQQQ[^ 
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3.  To  determine  peroentage  of  saocharine  matter  left  in  pidp  and 
waste  water. 

4.  To  compare  diffuaion  juices  with  mill  juices  from  same  kind  of 
cane. 

5.  To  establish  best  proportion  of  water  to  use. 

6.  To  determine  influence  of  time  and  temperature  on  percentage  of 
{uice  extracted  and  its  properties. 

APPARATUS. 

The  apparatus  for  the  experiments  in  difPosion  was  constructed  in 
New  York.  It  consuits  of  two  parts,  viz.,  the  cane-cutter  and  the  difTu- 
sion  battery. 

THE  OANB-OUTTBE. 

This  machine  consists  of  a  cast-iron  disk,  conical  in  shape,  and  car- 
rying three  knives  shaped  like  the  bit  of  a  carpenter's  plane.  The 
canes  are  delivered  to  the  cutter  by  a  forced  feed,  set  to  move  at  such  a 
rate  that  the  canes  are  advanced  from  one-eighth  to  one-sixteenth  of  an 
inch  during  each  third  of  a  revolution  of  the  disk.  The  canes  being 
fed  parallel  to  the  axis  of  the  machine,  are  struck  bv  the  knives  in  the 
conical  disk  at  an  angle  of  about  35^,  t.  0.,  the  angle  of  inclination  of 
the  cutting  surface  of  the  disk  to  the  axis. 

The  disk  revolves  500  to  800  times  per  minute.  Each  revolution  rep- 
resents three-eighths  to  three-sixteenths  inch  of  canes  cut.  The  rate  of 
movement  of  the  canes,  therefore,  is  187  to  300  inches  i)er  minute.  The 
knives  are  easily  detached,  wh^i  dull,  and  sharp  ones  put  in  their 
places.  The  knives  should  be  ground  twice  a  day  and  shaipened  with 
an  oUstone  every  two  hours. 

The  dimensions  of  the  experimejutal  cutter  are: 

Diameter  of  dlBk •••  ..•••• .....ftet..  2 

ThiokDeasof  disk inolies..  If 

Angle  of  inoliofttion  of  disk • 36<^ 

Diameter  of  shaft inches..  2i 

Length  of  shaft • feet..  4 

Diameter  of  pulley inches..  13 

Capacity  for  ten  hoars tons..  3.6  to4 

The  disk  was  covered  by  a  hood,  so  that  the  chips  could  not  be 
thrown  into  the  room.  These  were  received  by  a  box  underneath. 
This  apparatus  at  first  gave  some  trouble  on  account  of  the  feed,  which 
was  not  properly  arranged.  When  this  was  adjusted,  however,  the  ma- 
chine  worked  well.  A  cane-cutter  properly  constructed  will  always 
have  an  advantage  over  a  cane-mill,  viz.,  it  will  be  difficult  to  break  it 
or  get  it  out  of  order.  On  the  other  hand,  cane-mills  are  a  constant 
source  of  trouble,  and  often  by  untimely  breaking  entail  great  loss  on 
the  manufacturer. 

Instead  of  having  the  knives  shaped  as  in  the  cutter  just  described, 
it  would  probably  be  better  to  have  them  thinner.  The  thick  knife 
tends  to  break  the  chip  into  several  pieces  in  lines  parallel  to  the  axis 
of  the  cane,  but  this  may  not  be  a  disadvantage.  It  certainly  exposes 
a  greater  surface  to  the  action  of  the  diffhsion  juices.  It  may,  however, 
by  the  rupture  of  a  greater  number  of  cells,  tend  to  defeat*  the  idea  of 
diffusion,  which  is  percolation  through  unbroken  membranes.  The 
.  substance  of  the  cane  being  much  more  brittle  than  that  of  the  beet, 
it  will  be  found  quite  impracticable  to  secure  for  the  diffusion  process 
chips  as  perfect  as  the  cossettes  and  schnitzel  of  the  French  and  German 
&ctoiies. 
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CAPACITY  OP  CXTTTBRS. 

It  may  be  objected  to  the  method  under  discussion  tbat  it  would  not 
be  practicable  to  construct  machines  to  work  on  a  large  scale,  say  from 
two  to  four  hundred  tons  of  cane  per  day.  Judging  from  our  experience 
with  the  small  mill  and  the  experiments  carried  on  in  Louisiana,  to 
which  reference  has  already  been  made,  such  an  objection  seems  unten- 
able. For  equal  weights  of  cane  a  cutter  will,  if  properly  constructed, 
be  lighter  and  require  less  power  to  run  it  than  a  mill.  All  cane- workers 
sboald  be  willing  to  give  a  fair  hearing  to  the  claims  of.a  machine  which 
will  relieve  them  from  the  worry  and  expense  of  the  ohoking,  breaking, 
and  creaking  of  the  mills. 

DIPFUSION  BATTERY. 

This  maobine  consists  of  eleven  cells  arranged  in  such  a  way  tbat  a 
liquid  from  any  one  of  them  can  be  transferr^  to  another,  either  from 
the  top  or  bottom  of  the  cell,  at  will.  The  cells  are  30  inches  long,  12 
inches  in  diameter,  and  hold  about  10  gallons.  On  one  side  is  the 
system  of  tubee  and  valves  by  which  the  process  of  filling  and  emptying 
is  carried  on.  On  top  of  the  cells  are  the  openings  through  which  they 
ore  filled  with  the  fr^hly-cut  chips.  Each  cell  ends  below  in  an  open- 
ing set  obliquely  to  its  axis,  through  which  the  exhausted  chips  are  dis- 
charged. 

On  the  side  opposite  the  feed-valves  is  found  the  steam  supply  by 
which  the  cells  or  the  liquid  contained  in  them  can  be  heated  either 
(rom  above  or  below.  This  heating  should  take  place  in  separate  com- 
partments, which  in  large  apparatus  are  called  calorisators.  The  water 
is  forced  tnroagh  the  cells  by  the  ordinary  pressure  of  the  Washington 
wat(T- works,  which  here  is  scarcely  equal  to  the  pressure  of  ttfo  atmos- 
pheres. The  water  as  it  flows  to  the  cells  passes  through  a  heater,  where 
it  can  be  looaght  to  any  desired  temperature. 

IfANIPULATIOH. 

The  first  cell  having  been  filled  with  chips  and  the  openings  all 
cloeic^l  except  the  air- valve  at  the  top,  water  from  the  heater  at  a  tem- 
f)erattireof  00^  C.  (or  other  dewired  degree)  is  admitted  through  the 
bottood  of  Che  cell  until  it  b^^ins  to  flow  out  through  the  air- valve  at 
the  top.  This  vent  is  now  closed,  and  the  valves  changed  «o  that  the 
iiF&ior  enters  from  the  top  of  the  first  cell.  The  second  cell  is  now  filled 
with  the  lit] uid  from  the  first,  which  has  meanwhile  become  charged 
^tb  ftJI  the  sugar  it  is  cajiuble  of  taking  from  the  first  chips.  The 
velvets  are  bo  arranged  that  the  liquid  from  the  first  cell  is  forced  out 
by  tbe  tr^^h  water  entering  from  above,  and  into  the  second  cell  from 
bdow  nntiJ  this  is  filled.  The  third  cell  is  now  brought  into  action  in 
the  same  way,  the  fresh  water  entering  through  the  top  of  the  first  cell, 
ibevalvee  bjwing  been  cban^etl  for  the  second  cell  so  that  the  liquid 
from  the  fir>t  flows  in  at  the  top  of  the  second,  forcing  its  contents  out 
and  up  tbt-i*ii^'h  the  third  cetK  This  process  continues  until  nine  cells 
hftVtobf^n  nUed. 

By  tbifl  time  the  chips  in  the  first  cell,  having  been  treated  with  nine 
ffUOOeasiTe  iJortion&  of  iresh  water,  have  lost  all  but  the  merest  trace  of 
thflir  sugur.  This  cell  is  tliorefore  shut  ofif  from  all  the  others,  the 
6wl  watiT  Irt  tamed  on  to  rlje  second  cell,  and  while  the  tenth  cell  is 
fillipg  the  fir:!^t  one  is  emptied  of  its  exhausted  chips. 

Tbii  frenh  wat4>r  i&  niixt  turned  on  the  third  cell,  while  the  eleventh 
<Ktie  U  filling.    Meanwhile  the  tirst  cell  is  prepared  for  the  second 
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cluirgc  of  fresh  cliips,  and  the  process  now  ffoes  on  regularly,  nine  cells 
being  always  in  use  and  two  being  filled  or  emptied. 

RESULTS. 

Careful  analyses  were  made  dui'ing  the  process  of  the  experiments  to 
determine  the  completeness  of  the  extraction  and  the  character  and 
quality  of  the  diffdsion  juices^  and  to  compare  them  with  the  juices  of 
the  same  canes  obtained  from  the  mill.  The  diffusion  cells  lield  18J2 
kilograms  (40  pounds)  of  chips.  This  quantity  was  weighed  and  put  ic 
each  cell.  The  cell,  after  being  filled  with  chips,  would  still  hold 
nearly  22  kilograms  of  water  (48  pounds).  The  exhausted  chips  were 
found  to  have  increased  in  weight,  so  that  each  cell-full  weighed  nearly 
22  kilograms.  The  charge  and  discharge  of  the  cell,  therefore,  are  rep- 
resented by  the  following  table: 

KilograzuB. 

Weight  of  chips  taken 18 

Weight  of  exhausted  chips 22 

Weight  of  diffusion  juice  drawn  off — .     22 

Weight  of  waste  water 22 

Per  cent,  diffusion  juice  to  weight  of  chips 122 

Each  100  parts  chips  gave  of  juice  122  parts. 

INCREASE  IN  VOLUME  OP  DIFFUSION  JUICE  OVER  MILL  JUICE, 

A  large  number  of  exx)eriment8  has  shown  that  the  total  content  of 
juice  in  the  cane  is  89  per  cent,  (nearly).  Of  this  amoant  about  85  per 
cent,  are  extracted  by  diffusion.  Whence  it  follows  that  a  mill  which 
would  extract  as  much  of  the  saccharine  matter  as  diffusion  wonld  give, 
for  each  100  parts  cane,  86  parts ;  by  diffusion,  for  100  parts  cane,  122 
parts;  or  100  parts  mill  jolce  are  represented  by  143.5  parts  diffusion 
juice.  It  thus  appears  that  the  amoant  of  evaporation  required  for  dififu- 
sion  juice  is  a  little  less  than  one-half  more  than  that  required  for  mill 
juice,  i^ early  180  experiments  made  this  year  with  diffusion  have 
shown  that  only  about  one-half  of  one  per  cent,  of  sucrose  is  lost  in  the 
pulp  and  waste  water.  Let  as  take,  therefore,  for  instance,  as  an  illus- 
tration a  cane  containing  12  per  cent,  sugar : 

100  kilograms  of  this  cane  contain  of  sugar kUograms..  12 

Loss,  .5  per  cent do....     2.5 

Sugar  obtained  by  dlffosion do....     9.5 

Percent,  sugar  obtained  hy  diffusion - 80 

100  kilograms  of  cane  contain  of  juice kilograms..  89 

Obtained  by  miU do 50 

Percent,  obtained  hj  mill 55 

Per  cent,  sugar  obtained  by  miU 6.6 

Per  cent,  sugar  obtained  by  diffusion 9.5 

Per  cent,  sugar  gained  by  diffusion 2.9 

Per  cent,  sugar  gained  to  total  sugar 24 

Thus  allowing  a  liberal  loss  of  sugar  in  diffusion,  and  taking  a  fair 
average  result  of  single  milling,  we  Snd  a  gain  of  24  per  cent,  in  sugar. 

We  will  compare  this  theoretical  result  with  one  obtained  in  actual 
practice : 

Experiments  in  diffusion  run  of  November  9, 1883.* 

Cane  diffused kilograms..      990.00 

Juice  obtained do....  1,210.00 

Waste  water do 1,210.00 

Pulp do 1,210.00 

*  Boilod  to  semi-sirup  on  tbia  date  and  to  me  la  da  several  days  later. 
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pBroent.of  sncrosein  diffddon  jaioe 4.73 

Percent,  of  other  sngars  ia  diffusion  mice 2. 1*2 

Perc4^nt.  of  total  sugars  in  diffusion  Juico 6.85 

Weight  of  total  sugars  obtained kilograms..  83.89 

Percent,  of  sucroee  in  pulp .27 

Per  cent,  of  other  sugar  iu  pulp ^ .06 

Per  cent,  of  sucrose  in  waste  water I .03 

Percent,  ol  other  sugar  in  waste  water ; .07 

Percent,  of  total  sugar  in  pulp  and  waste  water .43 

Weisht  oft*  *tal  sugar  lost kilograms..  5.32 

Tot£  sugars  in  990  kilograms  cane , do 8H.21 

Per  cent,  of  total  sugars  obtained 93.97 

Percent,  of  total  sugars  lost 6.03 

It  is  tbns  seen  that  out  of  100  parts  of  saggar  in  the  cane  on  November 
7,  93.97  parts  were  obtained.  Compare  with  this  the  result  of  the  (the- 
oretical mill  work) — 

Weight  of  juice  from  990  kilograms  (50  per  cent.) kilograms..  495. 00 

Weight  of  juice  not  obtained do....  386.00 

Percent,  of  juice  (and  sacohariue  matters)  extracted do 57.3 

Total  sugar  In  990  kilograms  cane do..,.  88.21 

Of  which  obtained  by  the  mill do....  54.85 

Total  sngar  lost do 33.36 

Percent,  of  total  sngar  obtained do 62.39 

Percent,  of  total  sugar  lost do 37.61 

Percent,  of  total  sugar  lost  by  diffusion do 6.03 

Gun  by  diffusion per  ceut..  31.58 

It  appears  ftom  the  data  of  the  analytical  work  that  the  gain  in  sugar 
by  diffdsion  over  ordinary  milling  is  from  25  to  30  per.  cent.,  and  over 
double  milling  from  15  to  20  per  cent.  Until  November  14  it  was  im- 
possible to  use  the  small  vacuum  pan  which  had  been  procured  for  these 
experiments,  and  therefore  the  results  in  masse  cuite  and  sugar  conid 
not  be  kept  separate*  On  November  14  the  following  data  were  ob- 
tained: 

Atuily§e9, 

DitfnvionJnJce,  Noretnber  14: 

gpedhc  gravity ** 1.0406 

Sucrooe 6.04 

Other  sngan 2.16 

Punty 67.5 

Totfti  S4>lids 9.05 

UU)  jtiUp,  Aome  cftne  mnd  dAte : 

;*l*^fitlo  gravity 1.065 

SucroNA  9.95 

Orb*r  AtJgttTs 3.29 

Purity 64.4 

Totslfi-*Hd« - 15.13 

MeUdsobtain'-d,  \0i6.  4  kiiogrima  (by  tliffaaion): 

Perc^ut*  flfxcrosw 52.50 

?*rcrnt*  otherfsiipAre 20.85 

Vt^i):lit  uf  chips  (littusod kilograms..  1,596 

Wirtght  of  JnJ<.-^  (ilitftinril do l,l>->9 

Wclgbt  of  ftOcTosio  m  ttta^itf  cuite ^ do....  103 

Fen^tA^r  of  maue  c^uite  to  cf^ne do....  12.28 

LOSS  OF  SUGAB. 

Thfi  pulp  from  tbe  1,500  kilntjrania  of  cane  weighed  1,929  kilograms. 
It  contJiitJf^l  .12  per  ceut.  fiutrose,  and  .06  per  ceut.  other  sugars.  Then 
1,929  x-ft(K>S= 1.54  kilogmnifi  of  sugar  lost  in  waste  water.  Total  loss 
in  hoth,  5.01  kilograms. 

Tbe  mnttffi  cuite  obtained  nliove  ia  well  crystallized,  but  the  crystals 
are  an  huiuU  and  t\w  i>roportioii  of  gum  so  great  that  it  has  not  been 
po^iMe  to  purge  it  easily  iu  the  centrifugal. 
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Another  trial  mm  made  on  Tuesday,  Norember  20,  of  the  same  kind 
of  cane  as  above  (Link's  Hybrid),  which  had  been  frozen  on  the  pre- 
ceding Thursday,  and  left  since  that  time  lyiug  in  the  yard. 

Bun  of  Nwmhw  20,  1883. 

KflogTun*. 

Weight  of  ohipsdiffMed 1,447.8 

Weight  of  juice  obtaiued 1,73« 

Weight  of  pulp  obtained I,r38 

Weight  of  WMte  water  obtained 1,738 

Weight  of  temi-sirap 276.3 

Weight  of  fliaffN0ii4l« 167.8 

Analy$9%  N<mmher  SO,  1883. 

SamplM  aiiAlysed.  Snorote.      Other  sugar*. 

OUpe .^ ^ 7.68  KM 

Milfjnlo*! S.58  ».70 

Diffnaioajiileef 6.63  2.50 

Pulp  (exhAiutad  oh^M) O.IO  0.06 

WMte  water 0.026  0.027 

8emi-«inip 28.94  11. 66 

Mamm$ii$ 48.68  23.  IS 

BBSULTS. 

Percentage  otmoMe  ouite  to  cane  difltised=:10.9. 

Total  weight  of  sugar  in  diflfusion  juice  was  1,738  x  .0813=141.30  kilo- 
grams. 

Total  weight  of  sugar  in  pulp  was  1,738  x. 0016=2.77  kilograms. 

Total  weight  of  sugar  in  waste  water  was  1,738  x  .00053=0.92  kilo- 
gram. 

Total  weight  of  sugar  in  cane=141.30  + 2.76 +.92=144,98  kilograms. 

Total  loss  in  diffusion  3.69  kilograms. 

Per  cent,  of  loss  in  diffusion  3.^. 

Total  weight  of  sugar  in  semi-sirup  was  276.3  x  .4152r5ll4.72  kilo- 
grams. 

Loss  during  evaporation  to  semi-sirup  was  141.30—114.72=26.58  kilo- 
grams. 

This  loss  was  due  to  wastage,  scum,  and  especially  to  the  sediment 
and  gum  separated  during  defecation  and  which  could  not  be  filtered. 

MASSB  OTTITB. 

Total  weight  of  masse  cuite^  157.8  kilograms. 

Total  weight  of  sugar  in  masse  cMtt«=  157.8 x. 7079=11 2.0  kilograms. 

Loss  in  mluction  from  semi-sirup  to  masse  cuite  =114.72  — 112.01= 
2.71. 

The  total  loss  of  sugar  during  evaporation  was  2.99  +  2.71=5.70  kilo- 
grams, or  nearly  5  per  cent,  of  the  weight  of  the  masse  ouite  This 
practical  result  conforms  to  the  experience  of  the  beet-sugar  manufact- 
urers, who  always  allow  for  5  per  cent,  loss  in  boiling. 

OOlfOLUSIOlfS. 

The  experiments  in  diflfusion,  it  must  be  admitted,  are  far  from  being 
satisfactory;  a  great  deal,  however,  can  be  learned  from  acquiring  a 

S)racticad  idea  of  the  nature  of  the  defects  in  any  new  process.    The 
bUowing  seem  to  be  the  chief  faults  in  the  experiments  made: 

(1.)  We  aimed  to  secure  a  diffusion  Juice  of  about  the  same  density 
as  the  division  juioe  firom  the  beet  as  obtaiped  in  the  fiuropean  fiio- 
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tories.  It  ifl  now  apparent  that  this  was  a  mistake.  If  a  mill  Jaioe 
shows  a  density  of  1.062,  a  diffusion  juice  should  have  one  of  not  less 
than  1.050.  In  fact  the  Tolume  of  the  diffhsion  juice  should  represent 
a  weight  not  greater  than  that  of  the  canes  diffused.  The  average 
ratio  of  the  weight  of  the  cane  to  that  of  the  diffosion  iuice  in  the  ex- 
[^eriments  was  not  far  from  100 :  126:  It  is  true  that  in  localities  where 
coal  can  be  obtained  for  $20  a  carload,  a  very  dilute  juice  is  not  so  ob- 
jectionable, from  a  merely  economical  view.  On  the  otherhand,  if  the 
juice  is  first  to  be  concentrated  in  open  pans,  its  dilution  becomes  a  very 
serious  matter.  The  liability  to  inversion  on  long  boiling  is  too  weU 
known  to  need  any  additional  emphasis  here.  Sut  there  are  many 
localities  where  coal  is  dear  and  evaporating  capacity  limited.  In  such 
places  the  production  of  a  juice  as  dilute  as  that  represented  in  the  fore- 
going tables  would  be  a  fatal  objection  to  the  process. 

It  is  difficult  to  see  how  such  dense  juices  are  obtained  as  those  men- 
tioned in  the  experiments  in  Guadaloupe.  In  quite  a  number  of  my  ex- 
periments the  water  was  allowed  to  remain  ten  minutes  in  contact  with 
each  cell  of  chips,  or  ninety  minutes  in  all  for  the  contents  of  each  celL 
Yet  the  highest  specific  gravity  obtained  even  by  this  method  was  1.0473, 
as  shown  in  Analysis  141,  Table  I. 

There  are  three  factors  in  the  problem  of  the  application  of  diflbsion 
to  sorghum  which  demand  a  more  oarefcd  study,  viz.,  (a)  time,  {b)  tem- 
perature, and  (o)  pressure. 

(a)  For  nine  cells  two  hours  at  a  mean  of  60^  0.  would  not  probably 
be  more  than  sufficient  to  secure  the  mean  density  desired. 

It  is  apparent  now  that  the  diffusion  juices  were  not  allowed  to  re- 
main long  enough  in  contact  with  the  chips.  The  chief  objection  to 
allowing  a  longer  time  for  diffusion  is  found  in  the  tendency  to  fermen- 
tation, which  these  dilute  juices  possess  in  the  highest  d«gree.  This 
objection  would  be  fully  met  by  the  uniform  practice  of  introducing 
into  each  fresh  charge  of  warm  water  some  antiseptic  like  lime  bisul- 
phite or  carbolic  acid.  Another  objection  is  found  in  the  increased 
time  required  to  complete  the  extraction.  This,  however,  can  be  met 
by  increasing  the  size  of  the  diffusers. 

(6)  There  is  no  doubt  of  the  fact  that  osmosis  in  vegetable  cells  will 
take  place  more  rapidly  as  the  temperature  of  the  ambient  fluid  rises. 
Thus  a  more  rapid  extraction  of  the  sugar  will  take  place  if  the  temper- 
ature be  kept  at  a  higher  degree.  On  the  other  hand  as  water  approaches 
a  boiling  point  it  dissolves  any  starch  granules  which  the  cells  may  con- 
tain, and  transforms  the  insoluble  pectose  into  soluble  pectine,  and 
brings  into  solution  any  other  difficult  soluble  bodies  which  the  chips 
may  contain.  It  ha«  been  noticed,  morever,  at  these  high  temperatures 
that  the  outflowing  juice  is  highly  colored,  and  has  a  peculiar  odor 
which  indicates  the  solution  of  some  odoriferous  bodies  not  dissolved  by 
a  colder  liquid.  ' 

(c)  This  method  works  well  and  has  none  of  the  disadvantages  which 
characterize  the  others.  It  has  been  noticed  that,  when  by  means  of 
a  system  of  steam-pipes  with  which  our  battery  was  supplied,  a  pressure 
of  three  or  four  atmospheres  was  produced  for  a  few  moments  on  each 
cell,  the  degree  of  exhaustion  was  much  greater  than  when  only  the 
onliuary  pressure  of  the  water,  amounting  to  less  than  two  atmos- 
pheres, was  emplojed.  The  sorghum-cane  is  more  compact  than  trop- 
ical cane,  and  will  require  more  care  in  diffusion.*    Pressure  appears 

*Tbis  ia  ehown  by  the  slow  inoreaso  in  density  of  the  difTusion  JaiooB,  and  alao  by 
•ome  mUl  experimeDts,  in  which  I  foand  that  Louifiiana  oanos  would  yield  about  4  per 
m%  more  Jnie^  Xhmn  sorghnm  Tinker  tha  9»me  condit)on9i 
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to  be  the  most  promising  aid  in  seourine  a  greater  density.  Bat  there 
is  no  reason  to  hesitate  in  combining  all  three  of  these  proposed  meth- 
ods of  secnring  a  heavier  product  in  case  any  one  alone  should  fail. 
The  best  way  of  all  to  have  secured  a  denser  juice  would  have  been  to 
use  a  less  quantity  of  water.  It  is  probable,  from  a  study  of  the  ana- 
lytical data,  that  the  proper  weight  of  water  to  use  would  be  equal  to 
the  weight  of  the  chips  diffused.  In  this  way,  if  all  the  other  condi- 
tions of  manipulation  were  properly  attended  to.  a  juice  of  l.(i5  specific 
gravity  would  be  secured  from  canes  giving  a  null-juice  of  1.06. 

(2.)  The  discrepancy  which  exists  between  the  data  furnished  by  the 
analyses  and  those  obtained  by  the  weight  of  the  cane  diffused  and 
juices  obtained  is  the  most  unsatisfactory  result  of  the  work  done. 

It  appears  from  the  analyses  that  the  total  sugars  left  in  the  chips 
and  lost  in  the  waste  water  are— 


Palp 

WMto  water . 
Bum  — 


SaoTOM. 


.468 

.094 


.672 


Other 
mgmn. 


.ISO 
.1U2 


.271 


In  all,  .843  per  cent.  The  total  sugars  in  the  canes  worked  waa 
13.12  —  (13.12 X. 11) =11.68  per  cent.,  and  the  per  cent,  of  sngar 
extracted  (by  analysis)  is  (11.68-.843)-^11.68=92.78.  According  to 
the  record  of  weight  and  measurement  kept  at  the  sugar-house,  the 
total  percentage  of  sugar  extracted  was  about  85.  In  the  two  days' 
run,  when  the  juice  obtained  was  boiled  separately  in  a  small  vacuum 
pan  to  masse  cuitCy  the  weight  of  the  melada  obtained  was,  in  round 
numbers,  11  per  cent  of  the  cane.  This  shows  that  the  results  of  the 
analyses  were  borne  out  by  the  amount  of  melada  obtained. 

It  would  be  fair,  in  giving  a  summary  of  the  work,  to  base  it  on  a 
mean  of  these  two  sets  of  results.  We  prefer,  however,  to  take  the 
lower  numbers  as  a  basis,  as  much  injury  may  be  done  by  generalizing 
on  a  few  good  results  and  taking  no  account  of  those  of  an  inferior 
order. 

SUOOESS. 

Bespecting  the  success  which  attended  the  experiments,  the  following 
statements  may  be  made: 

(1.)  The  extraction  of  at  least  85  per  cent,  of  the  total  sugars  present 
was  secured.  In  many  of  the  experiments,  as  will  be  seen  by  consult- 
ing the  table,  scarcely  a  trace  of  sugar  could  be  detected  in  the  ex- 
hausted chips. 

(2.)  The  production  of  a  quantity  of  melada  represented  by  from  10.9 
to  12.28  per  cent,  of  the  weight  of  the  cane  diffused. 

This  was  secured  with  a  cane  in  which  the  total  sugars  did  not  exceed 
11.68  per  cent.  The  percentage  of  melada  by  this  process  will  be  found 
just  about  equal  to  the  per  cent,  of  total  sugars  in  the  cane. 

It  ought  to  be  greater  with  a  more  perfect  extraction,  but  we  are 
speaking  only  of  results  actually  obtained. 

This  yield  is  just  about  double  that  obtained  by  the  large  factories  at 
Bio  Grande,  Champaign,  and  other  places. 

(3.)  The  production  of  a  juice  of  great  purity,  which  lends  itself  easily 
to  processes  of  depuration. 
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The  exx>6riments,  howerer,  have  their  chief  value  in  the  fact  that 
they  wiU  caU  the  attention  of  cane-growers  to  the  advantages  which  a 
rational  system  of  diffusion  will  have  over  pressure  in  the  extraction  of 
the  saccharine  matter.  In  the  present  condition  of  the  sorghum-sugar 
industry,  in  which  it  has  alike  to  be  protected  from  the  over  zeal  of  its 
friends  and  the  opposition  of  its  enemies,  the  process  of  diffusion  offers 
the  most  promising  outlook  for  success.  It  therefore  seems  the  duty  of 
this  Bureau  to  make  a  more  practical  test  of  this  process  and  on  a 
larger  scale. 

Of  the  sugar  industries  of  the  country,  as  a  whole,  it  may  be  said 
that  they  are  far  from  being  on  a  successful  financial  basis.  Of  the  two 
canep,  tropical  and  sorghum,  it  may  be  said  that  the  processes  of  wan- 
ufiEicture  are  imperfect  and  wasteful.  A  large  part  of  the  sugar  is  left 
in  the  baga.^s<?,  and  another  large  [mvl  passes  into  the  molasses. 

or  the  two  liortliei'D  sourc<?s  of  wu^nr  the  beet  has  the  advantage  in 
localities  suited  to  itn  ^rowtb,  since  the  Tiiethods  of  manufacture  are  so 
thoron^^'hly  complete  aitd  the  conditions  of  their  successful  working  so 
Keli  undtTstoad.  With  this  source  of  sugar,  therefore,  the  problem 
narrowH  itself  to  the  ^owth  of  a  good  beet. 

WUb  sorghum  the  future  success  tieeiuis  to  depend  on  the  following 
cODfUtiouB : 

(1,)  A  careftil  selection  and  improvement  of  the  seed  with  a  view  of 
increafitng  the  proportion  of  HUcroHe, 

{2.)  A  deiUution  of  geogrsii>Uiad  limits  of  successful  culture  and  man- 
Qfacture, 

(30  A  better  method  of  pnrifyjDg  the  juices. 

{40  A  more  iromplete  separatiou  of  tht^  «agar  from  the  canes. 

(5*)  A  more  complete  sepaiatioii  of  tljo  i^ugar  from  the  molasses. 

(0*)  A  syjitematrc  utilization  of  by-pro<lucts. 

(70  A  careful  nutrition  and  iinprovemt^.iit  of  the  soil. 

Wirh  the  present  extremely  low  prices  of  sugars,  all  these  conditions 
mufit  be  most  carefully  guarded  lie  fore  a  pi  ofit  can  ensue,  and  it  wiU  be 
the  object  of  ihiii  division  not  tnily  to  investigate  the  subject  on  their 
own  part|  bat  to  keep  informed  as  to  the  results  of  others. 

MAPLE  SUGAR. 

The  remaining  source  of  sugar,  the  maple^  is  necessarily  limited  in  the 
amount  whicb  it  can  ftirninli.  Of  tbo  products  but  little  has  hitherto 
been  kaown^  and  having  been  rcqnejsted  by  Prof.  H.  0.  Bolton  to  fur- 
ni»b  him  with  copies  of  aualyacti  of  mixjyU:  sugars  and  sirups,  it  was  sur- 
prising to  iind  how  Hmall  an  amount  of  aUention  had  been  given  to  the 
niiUtor*  In  order  to  arrive  at  a  more  dotlnite  idea  of  the  constitution 
of  these  product?*,  a  large  number  of  samples  were  purchased  in  open 
market  and  others  Recun>d  directly  from  reliable  manufacturers. 

Tbe  reiinlT^  of  tbe  analyses^  preseTited  in  the  foUowiug  tables,  show 
to  Ik)  mie  whiit  has  lonji^  been  suapecttnl,  namely,  that  the  commercial 
aniclcs  nre  larjfely  atlu Iterated*  The  commercial  sirups  are  quite  uni- 
fonuly  mixed  with  starch  hu par,  or  glucose.  No  method  of  analysis, 
hoTi^v^r,  will  detect  a  kind  of  ailiilteratioD,  which  is  probably  common, 
tliai  of  the  addttioti  of  cane  or  beet  sugar  to  the  maple.  All  of  these 
nucOTftare  identical  chemically. 

Of  tbe  jiinip**,  Koa.  li  to  20,  iiicliisive,  are  known  to  be  genuine.  Ex- 
dadiog  frtim  !he$e  Ko.  15,  wliich  had  been  made  for  more  than  a  year 
tod  bafl  tittOergouQ^  undoubtedly,  partial  fermentation,  it  is  seen  that 
tbe  mtciode  varies  mm  39.22  per  cent,  to  6445  per  cent.    The  invert 
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Bagar  (glucose),  on  the  other  hand,  varies  from  .21  per  cent,  to  3.24  per 
cent.  The  percentage  of  water  is,  as  an  average,  astonishingly  large, 
over  30  per  cent. 

Of  the  sugars,  Nos.  15  to  20,  inclusive,  are  known  to  be  genuiue.  In 
these  the  sucrose  is  quite  constant,  about  84  per  cent.,  while  the  invert 
sugar  varies  between  .80  and  5  per  cent.  The  water  is  much  higher, 
too.  than  one  would  expect. 

Another  year  it  is  intended  to  extend  the  investigation. 

MAPLB  SIBUPS. 
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MAPLE  SUGARS. 
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8122 

189 

168 

1.80 

191 

100.00 

Do. 

8124 

4.54 

7.82 

.41 

.99 

100.00 

Do. 

84.58 

1.11 

174 

.98 

161 

100.00 

Do. 

10 

84.51 

122 

124 

LM 

177 

101 00 

Do. 

11 

8142 

.87 

178 

.87 

4.26 

100.00 

Do. 

12 

84.14 

167 

7.47 

.49 

L83 

100.00 

Do. 

12 

8197 
8188 

Da 

U 

■    •« 

iiii 

LU 

187 

ioi'oo 
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5a 

Hi 

B 

1 

i 

®  5 

0 

Total. 

Desorlption  and  remarkB. 

i 
13         83.33 

1       1 



In  bulk,  bought  at  Washington,  D.  G. 
Do. 
Do 

14  I       85. 13 

14  1       84.  Rl 

2.J3 

6.83  1  1.50 

4.31 '  166.66 

15  1       84.72 
15          8S.M 

.80 

.83 

2.10 

1.00 

2.10 
2.09 
2.08 

8.00 
4.86 

9.53 

9.61 

10.76 

ia74 

7.68 

7.36 

7.69 

7.12 

7.90 

7.09 

9.20 
&05 

1.21 

4.54 

100.00 

Sagar  made  eiirlv  in  Boason  of  1884,  abont  March 

20.  from  M.  J.  Snjith.  Middlofleld,  Mass. 
Suff'AT  made  earlv  in  season  of  l8Kt,  in  small  oakea, 

froiu  M.  J.  Sii.ith,  Middlefi*-!*!.  Mass. 
Sugar  innile  early  in  s«s«un  of  1884  from  IC    J. 

BinitU,  MiddUfiuld,  Mass. 
Sugar  made  early  in  s»>08od  of  1884.  in  small  oakea, 

from  M. .).  Smith,  Ml(ldlefi<ad.  Mass. 
Sugar  msdo  early  in  season  of  1884.  from   H.  J. 

Smith.  Sliddlt  n*  Id.  Mass. 
Sugar  made  earlv  in   nt-ason  of  1884,  in  ■maD. 

cakos,  from  \I.  J.  Smith,  Uiddlefield.  Ma.<«s. 
Sn;mr  inad.<  Mirlv  in  SfRsrin  of  1884,  from  M.  J. 

Smith,  Miildlefleld,  Mufes. 
Sunar  made  early  in  s»-ason  of  1884,  in  bulk,  from 

M.  J.  Smith,  Middledt-ld,  Mass. 
Sugar  made  from  the  last  run  of  sap  in  April,  from 

M.  J.  Smith,  Middlt^fleld.  Msaa. 
Sogar  made  from  the  last  run  of  tap  in  April,  1b 

1« 
11 

82.36 

82.90 

8«.J7 

80.96 

80.38 

88.74 

8&89 

8&M 

tL07 
«L1S 

1.25 

3.54 

100.00 

17 
17 

1.06 

2.00 

100.00 

18 
IK 

1.27 

2.76 

100.00 

If 
11 

LOO 

2.01 

190.00 

LIO 

2  51 

100.00 

MILK  ASTD  BUTTBE. 

The  thorough  ehuly  of  the  rb*^mistry  of  the  dairy  products  of  the 
c*»ntitry  is  a  iMulttr  to  whirli  I  would  call  your  special  atteution. 
AaaljtieH  of  luilka^  Imtt^rH,  aiui  chtH'se,  carried  ou  in  a  fragmentary  and 
4«aaitory  manner,  although  valuable,  are  not  definitions. 

To  fli  the  statidiird  of  Atueritrau  milk  and  batter  it  will  be  necessary 
to  cany  on  the  invt^stipiitiona  under  one  direction  in  varions  parts  of 
Uie  country,  I  tirfjt^,  thtirt^fore,  tlie  necessity  of  securing  a  special  ap- 
propriatjou  for  this  purpose,  iu  order  that  this  Bureau  may  be  able  to 
eatabUsh  branch  laboratories  iu  noted  dairy  localities  in  the  various 
Mrta  of  the  country.  The  advantages  of  such  a  systematic  study  will 
bft  at  oui'ie  apparent  both  to  pro<lucer  and  consumer. 

Aa  an  introduotiou  Uy  this  worlc  many  analyses  of  milk  and  butter 
b^vebeea  made,  chiefly  with  a  view  to  developing  the  best  methods 
•MpreoeMes  for  the  more  extfr^rsive  work  which  is  to  follow. 

ISfe  outline  of  the  work  already  done  wiU  be  given  below. 

Americais  Butters  a^d  theib  adulterations. 

PEELIMTINABY  BTUDY. 

Ill  undertaking  an  exteufled  examination  of  American  batters  and 
tli^  ailulteratioQH  the  Departmetit  of  Agriculture  has  in  view  three 
Itticijial  objects: 

fl)  To  com  pure  the  constitution  of  American  butters  known  to  be  pure 
fflth  tho^e  produced  in  other  countries. 

(2)  To  determine  the  iutiuetice  of  breed,  care,  varieties,  and  quantitiea 
of  food  upon  the  oonatitution  of  t>utter. 

(3)  To  diHCo\  er  the  percentage  of  adulteration  and  the  character  of 
thetdolUiraatJi.  ^    MoaTr> 
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METHODS  OF  COLLECTION. 

Two  methods  of  collection  are  employed,  viz.,  (a)  purchase  in  open 
market,  and  {b)  from  reliable  dairymen. 

It  is  evident  that  by  the  first  method  it  will  be  easy  to  arrive  at  the 
percentage  of  adulteration,  especially  when  it  is  considered  that  these 
purchases  will  be  made  in  various  parts  of  the  country  and  under  the 
operation  of  several  State  laws  bearing  on  the  manufacture  and  sale  of 
butter  surrogates. 

By  the  second  method  samples  will  be  secured  which  will  give  accurate 
data  of  the  composition  of  genuine  butter. 

This  research  at  the  present  time  acquires  additional  interest  from 
the  fact  that  the  manufacture  of  butter  substitutes  has  reached  in  this 
country  large  proportions,  and  seriously  affects  the  interest  of  that 
large  class  of  our  agricultural  people  who  are  engaged  in  the  dairy  in- 
terest. Even  if  the  butter  substitute  be  as  wholesome  and  palatable 
as  the  genuine  article,  and  if  it  be  sold  under  its  proper  name,  as  is«  in- 
deed, generally  the  case,  yet  it  tends  to  overrun  the  market  and  thus 
cheapen  the  price  of  real  butter. 

METHODS  OF  EXAMINATION. 
WATBB  AND  CXTBD. 

The  content  of  butter  in  water  varies  within  wide  limits.  This  is  due 
to  many  causes,  but  chiefly  depends  on  the  treatment  of  the  butter  sub- 
sequent to  churning.  It  is  the  practice  of  some  to  "  work  "  the  butter 
after  churning  only  enough  to  roughly  incorporate  the  salt.  In  this 
way  much  water  and  curd  are  retained.  Others  wash  the  butter  well 
to  remove  the  curd,  and  thus  a  butter  poor  in  curd  and  rich  in  water  is 
obtained.  Still  Others — and  this  is  the  proper  method — wash  well  to 
remove  the  curd,  and  then  work  well  to  remove  the  water,  or  expel  the 
latter  in  a  centrifugal.  This  treatment  produces  a  butter  poor  in  water 
and  curd.  The  amount  of  water  which  a  good  butter  should  contiuD 
should  not  exceed  12  per  cent. 

In  19  butters,  as  seen  by  the  following  table,  the  highest  i>ercentage 
of  water  is  14.31,  and  the  lowest  7.34. 

ESTIMATION  OF  WATER, 

I  have  found  this  blest  done  by  using  a  flat  dish  of  porcelain  or  plati- 
num 6.  c.  m.  in  diameter.  The  bottom  of  the  dish  is  covered  with  pure 
sand  to  the  depth  of  nearly  1  c.  m. 

About  5  g.  of  butter  are  taken  and  the  dish  is  heated  in  an  air-bath 
at  10(P-105o  for  two  hours.  If  the  fat  is  taken  in  bulk  without  sand  it 
is  very  hard  to  expel  the  last  drops  of  water  from  the  dish,  but  this  can 
be  accomplished  by  stirring  in  a  few  c.  c.  of  absolute  alcohol. 

This  latter  method  is  to  be  preferred  when  it  is  desired  to  estimate 
the  curd  in  the  same  sample,  as  will  be  mentioned  further  alo^g. 

It  is  too  early  yet  in  the  investigation  to  fix  a  standard  of  water  con- 
tent which  shall  be  the  limit  of  a  good  butter. 

Foreign  analysts  have  found  in  some  instances  the  percentage  of 
water  to  be  above  25.  It  is  generally  acknowledged  by  these  chem- 
ists that  12  per  cent,  water  is  a  just  limit  beyond  which  a  good  butter 
ought  not  to  gp. 

rerhaps  it  would  be  somewhat  arbitrary  to  say  that  more  water  than 
this  would  indicate  a  useful  adulteration,  but  manufacturers  should  not 
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Bend  their  products  to  market  until  the  water  has  been  reduced  to  12 
per  cent,  or  less. 

CURD, 

I  have  tried  many  ways  to  estimate  the  curd.  To  filter  the  butter 
throagh  paper  washed  with  ether  or  naptha,  and  wash  the  curd  into  a 
tarred  dish,  dry  and  weigh,  ignite  and  deduct  weight  of  ash,  I  have 
found  unreliable. 

To  filter  through  a  Gooch  crucible  and  proceed  as  above  (without 
washing)  is  better,  but  a  very  slow  process.  Moist  fat,  even  dissolved 
ia  ether,  filters  with  difficulty  through  a  Gooch.  To  fill  the  crucible 
partly  with  sand  helps  the  process,  and  is  a  moderately  good  method. 

Fair  results  are  obtained  by  using  a  tarred  filter  and  weighing  the  curd, 
after  drying,  on  the  filter.  After  ignition,  the  weight  of  tixe  salt  is  to  be 
deducted,  and  percentage  of  curd  determined. 

Better  still,  and  the  best  method  found,  is  to  dry  in  porcelain  or 
platinum  diah  without  sand.  The  dish  should  have  a  small  stirring 
rod,  be  heated  for  two  hours  at  106^,  stirred  every  twenty  minutes.  If 
drops  of  water  are  still  seen  on  bottom  of  dish,  a  little  absolute  alcohol 
IB  to  be  stirred  in  and  the  dish  reheated.  Ether  or  naphtha  is  then  to 
be  added,  and  the  solution  filtered  through  a  Gooch  crucible.  All  the 
cord  is  to  be  carefully  washed  into  the  crucible  with  an  ether  wash 
bottle,  crucible  dried  for  an  hour  at  105^,  and  weighed.  This  gives 
total  weight  of  salt  and  curd.  From  this  deduct  the  weight  of  salt, 
determine  as  hereafter  described.    Bemainder  equals  weight  of  curd. 


OASBIN. 

Curd  is  composed  essentially  of  casein.  I  have  thought,  however, 
that  if  the  real  amount  of  albuminous  matter  present  could  be  deter- 
mined it  would  be  more  useful  than  to  know  the  total  amount  of  curd. 
With  this  purpose  in  view,  there  was  made  a  series  of  determinations 
by  combustion  with  soda-lime  and  by  moist  combustion  with  alkaline 
solution  of  permanganate  of  potassium. 

The  numbers  obtained  are  in  the  following  columns: 


Namb«r. 

I 

With  pennanganate 

cent-   of  albumi- 
noid. 

I 

.flOS 
.728 
.601 
.675 
.657 
.714 
.800 

843 

2 

.703 

I 

.558 

4 

703 

5 ; ;  .  •"". .1.'.... 

.030 

« .        * 

.820 

1 "*..; .';;'..""'.'/;.'.';.*.' !.;... 

.888 

From  these  results  it  is  seen  that  the  two  methods,  while  not  giving 
identical  results,  nevertheless  present  an  agreement  as  close  as  could 
be  expected  from  the  character  of  the  manipulations. 

In  the  aoda^ime  process  about  five  grammes  of  the  butter  were  taken. 
Ike  amount  of  gas  evolved  during  the  combustion  was  very  consider- 
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able.    Great  care  had  also  to  be  exeroised  in  mixing  the  batter  with 
alkali  and  in  the  combustion. 

In  the  moist  combustion  about  300  mg.  of  the  butter  were  taken  and 
distillate  nesslerized  in  the  usual  way.  The  moist  combustion  process 
is  much  to  be  preferred,  as  far  as  manipulation  and  economy  are  con- 
cernedy  and  the  results  seem  equally  reliable. 

SALT. 

Salt  has  been  estimated  in  two  ways,  viz.,  (a)  the  usual  process  of  filtra- 
tion and  combustion,  and  (b)  by  washing  out  the  salt  with  hot  water 
and  titrating  it  with  a  standard  solution  of  silver  nitrate,  using  potas- 
sium chromate  as  indicated.  Thin  latter  process  gives  good  results,  and 
repeated  analyses  show  fair  agreement. 

About  5  g.  of  the  butter  are  placed  in  a  bulb  separatiog  funnel  and 
shaken  with  successive  portions  (50  c.  c.)  of  hot  water.  After  this  the 
subsidence  of  the  water  it  is  drawn  off.  It  will  be  found  that  five  wash- 
ings will  remove  all  but  a  trace  of  the  salt.  It  is  then  directly  titrated 
with  the  silver  solution.  The  following  duplicate  numbers  show  the 
reliability  of  this  process.  When  it  is  remembered  that  the  salt  is  often 
put  in  butter  in  lumps  of  oonAderable  mze,  the  agreement  is  all  that 
oan  be  desired : 

TdbU  of  ike  duplicate  tmalyeee  of  $alt. 


Vo. 


▲rtielM 


Dairy  butter...^... 

.do 

.do 

do 

.do 

.do 

.do 

.do 

do , 

.do 

-do 

-do 

Cnaxnwj  battor.. 

..do 

..do 

..do 

Tub  butter 

.do 

19  I do 

20  I  Oleomargarino.... 

21    do 

22  ......do 


Lowoot 

HighMl 

1.99 

2.05 

2.52 

2.58 

L76 

1.76 

1.23 

1.28 

LM 

1.64 

l.M 

L64 

111 

111 

181 

181 

8.22 

8.33 

1.87 

2.05 

2.87 

2.98 

2.75 

181 

4.39 

4.60 

2.52 

158 

6.10 

&16 

2.28 

184 

8.80 

186 

8.68 

8.63 

1.93 

1.99 

3.98 

4.05 

8.28 

184 

2.81 

181 

ATonxA. 


103 
155 
1.76 
1.23 
1.64 
1.64 

%n 

181 
128 
1.96 
190 
178 
4.45 
166 

lis 

131 
183 
8.63 
1.96 
4.03 
3.31 
181 


aiTUBATION  BQXnVALBNT. 

The  saturation  equivalent  is  the  amount  of  potassium  or  sodium  hy- 
drate necessary  to  saponify  a  given  weight  of  the  fat.  The  fat  is  pre- 
pared for  saponification  by  melting,  allowing  card,  salt  and  water  to 
subside,  and  filtering.  An  approximate  semi-normal  solution  of  the 
alkali  in  alcohol  is  employed  for  the  saponification.  The  alcohol  em- 
ployed should  be  previously  filtered  through  bone  black,  otherwise  the 
solution  will  be  too  highly  colored  for  delicate  titration. 

The  saturation  equivalent  is  expressed  in  abstract  numbers  obtained 
by  dividing  the  molecular  weight  of  the  alkali  employed  by  the  number 
of  milligrammes  of  it  used  in  saponification.  The  numbers  for  the  two 
hydrates  thuB  become  the  same. 
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It  appears  from  the  table  that  the  saturation  equivalent  is  an  almost 
certain  test  of  pure  butter.  Its  range  in  the  analyses  made  is  from 
240.5  to  239.8,  while  in  the  oleomargarine  it  rises  to  284.7. 

MANIPXTLiiTION. 

Tbe  dried  and  filtered  butter  fat  is  weighed  in  a  small  beaker  with  a 
2  c.  ft.  pipette.  Five  stout  half-pint  clear  glass  beer  bottles  with  patent 
rubber  stopper  are  provided.  Into  three  of  these  two  c.  c.s  of  the 
melted  fat  (55^)  are  run,  the  beaker  and  pipette  being  weighed  each 
time,  so  as  to  secure  the  exact  weight  of  fat  taken.  Into  each  of  the  five 
bottles  are  now  nri  25  c.  c.  of  the  alcoholic  potash  solution.  The  bot- 
tles are  then  stoppered  and  placed  on  steam  bath,  being  shaken  every 
five  minutes  until  the  £ats  are  saponified.  When  the  bottles  are  nearly 
cool  they  are  opened,  and  lac.  phenolphthalein  solution  (e.  g.  to  250 
c.  c.  alcohol)  run  in. 

They  are  now  titrated  with  semi-normal  hydrochloric  acid  until  neu- 
tral. The  two  blanks  give  the  strength  of  the  alkali  solution,  and  the 
three  bottles  of  fats  show  how  much  of  the  alkali  had  been  neutralized 
m  saponification.  The  following  table  shows  the  results  of  this  process 
iD  the  butters  already  analyzed : 

Triplieaie  and  iupUeate  determinatUm, 


'N'o. 

1. 

2. 

1 

Mma. 

1 

24fi.O 

24ft.3 

244.7 

245.0 

2 

244.9 

245l0 

244.9 

2419 

3 

a4&8 

244.6 

2416 

244.8 

24 

284.6 

2818 

2817 

2817 

4 

245.9 

246.8 

246.1 

6 

247.2 

247.0 

247.1 

7 

246.0 

246.8 

246.4 

14 

247.1 

246.4 

246.7 

15 

24&6 

244.8 

245.2 

16 

244.6 

M4.2 

244.4 

17 

248.7 

244.1 

243.9 

IS 

2414 

2411 

2412 

19 

249LS 

248.7 

248.9 

80 

286.6 

284.1 

2819 

21 

2814 

2816 

8815 

23 

280.0 

• 

280.0 

280.0 

BOLUBLB  AJn>  INSOLUBLB  FAT  ACIDS. 

The  best  proof  of  a  pure  or  adulterated  batter  is  In  the  relative  pro- 
portion of  soluble  and  insoluble  acids  which  it  contains.  A  first-class 
butter  fat  may  have  as  high  as  7  per  cent,  soluble  acid,  while  the  aver- 
age may  be  placed  at  6  per  cent.  On  the  other  hand^  the  adulterants 
used  in  butter  and  the  substitutes  therefor  will  be  found  to  contain  only 
5  per  cent,  or  less  of  soluble  acid.  It  may  be  granted  that  no  unadul- 
terated butter  will  contain  less  than  4  per  cenC  soluble  acid,  whUe  the 
limit  might  well  be  placed  at  4.5  per  cent,  without  excluding  any  desira- 
ble genuine  butter.  The  estimation,  therefore,  of  the  soluble  acid  is  an 
argument  convincing  alike  to  the  chemist  and  the  court  whenever  the 
purity  of  a  butter  is  called  in  question. 

There  is  nothing  particularly  novel  in  the  method  which  has  been  em- 
ployed in  the  present  work,  bat  a  brief  summary  of  it  will  be  given. 
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MANIPULATION. 

The  batter  fat  is  ran  out  of  a  5  c.  c.  pipette,  as  in  the  process  for  sat- 
uration equivalent.  Of  the  alkali  solution  50  c.  c.  are  used.  Blanks 
are  made  as  before,  except  that  the  alcohol  is  evaporated  off  before  the 
titration  is  made. 

When  the  fat  is  saponified  the  contents  of  the  bottles  are  washed  into 
large  assay  flasks.  These  are  placed  over  the  steam-bath  and  allowed 
to  remain  until  the  alcohol  has  all  been  driven  off. 

The  amount  of  semi-normal  acid  necessary  to  saturate  the  alkali  in 
the  blank  tests  is  now  accurately  determined,  and  this  amount  is  then 
run  into  the  flasks  containing  the  soaps.  Generally  about  1  c.  c.  more 
acid  is  added  than  is  necessary  to  set  free  the  fats ;  but  this  is  not  neces- 
sary. 

Hot  water  is  then  added,  10(V-200  c.  c,  the  dask  stoppered  (with  a 
long  glass  tube  1  m.  in  the  stopper)  and  heated  to  boiling  over  the 
steam  bath  with  repeated  shaking.  The  flask  is  then  cooled  (in  ice- 
water  to  hurry  the  analysis)  and  the  water,  as  soon  as  the  insoluble 
acids  have  solidified,  poured  through  a  filter  into  a  graduated  flask 

5500-1,000  c.  c).  This  process  is  repeated  three  or  four  times  and  the 
iltrate  made  up  to  500-1,000  c.  c,  and  100  c.  c.  taken  for  titration  with 
decinormal  alkali  solution.  K  any  excess  of  acid  has  been  added  it  is 
deducted  from  the  total  and  the  remainder  is  the  soluble  acid.  It  is 
calculated  as  butyric  acid  by  multiplying  number  c.  c.  -^  alkali  by  .0088. 
The  insoluble  acids  are  brought  into  a  tared  dish,  any  in  the  filter  oi 
flask  being  dissolved  in  ether,  dried  at  100<=^  with  stirring  with  absolute 
alcohol  to  remove  water,  and  weighed. 
In  the  table  will  be  found  the  results  of  the  analyses. 

Triplicate  and  duplicate  analyies  of  fatty  aoide  in  huttere  and  eubitittUee. 


Soluble  acid. 

InBolable  acid. 

No. 

L 

IL 

8. 

Mean. 

Ko. 

1. 

1 

8. 

Mean. 

B.14 

6.14 

6.10 

6.12 

2 

87.43 

88.00 

87.91 

87.81 

6.20 

6.12 

&12 

5.14 

4 

87.88 

87.73 

87.91 

67.84 

4.48 

4.46 

4.68 

4.52 

6 

8a  25 

87.97 

87  82 

88.02 

6.67 

6.61 

5.54 

20 

94.81 

95.13 

94.46 

04.80 

6.60 

6.00 

5.55 

24 

95.83 

95.38 

95.61 

05.40 

4.78 

4.00 

4.60 

1 

87.70 

8a  02 

87.86 

6.14 

4.90 

6.02 

8 

86.31 

86.56 

86.48 

6.07 

6.14 

5.10 

8 

88.25 

87.92 

8a  08 

4.81 

4.76 

4.78 

9 

87.53 

87.54 

87.54 

6.10 

4.91 

6.00 

11 

88.67 

sacs 

8a  05 

4.90 

6.04 

4.97 

12 

88.59 

88.34 

8a  46 

4.49 

4.49 

4.49 

14 

88.89 

88.82 

8a  85 

4.63 

4.60 

4.61 

15 

87.98 

87.64 

87.51 

6.70 

6.68 

6.66 

16 

87.90 

87.52 

87.70 

4.66 

4.26 

4.40 

17 

87.97 

87.61 

87.79 

18 

4.89 

4.91 

4.60 

21 

93.22 

93.63 

....... 

93.42 

19 

4.88 

4.82 

4.60 

22 

93.70 

93.60 

93.65 

21 

.20 

.20 

.20 

28 

94.62 

95.09 

94.80 

22 

.66 

.66 

.56 
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RESULTS  OP  iLNALTSES. 

As  has  been  said,  the  analyses  which  have  been  made  np  to  the  pres- 
ent time  have  been  almost  entirely  of  samples  obtained  in  the  local 
markets  or  the  immediate  neighborhood.  The  object  in  view  has  been 
chiefly  the  developing  of  the  best  methods  of  work,  bnt  the  results  are 
of  vaiae  as  showing  the  composition  of  bntters  obtained  in  the  public 
markets  of  one  of  our  large  cities  and  of  the  quality  manufactured  by 
the  dairy  interests  of  the  neighboring  portions  of  Maryland  and  Yir- 
giDia.  Many  of  the  creamery  butters  were  made  in  widely- separated 
States,  Iowa,  Pennsylvania,  and  New  York  being  represented  in  Nos. 
1701, 1702,  and  1700,  while  the  majority  of  the  dairy  butters  were  sold 
at  first  hand  by  farmers  within  a  radius  of  twenty  miles  of  Washington. 
Xos.  1708  and  1710  were  from  the  milk  of  an  extremely  well-bred  Jer- 
sey cow  of  celebrated  record,  and  No.  1724  was  the  well-known  Dar- 
hogton  print  of  Philadelphia. 

There  will  t-herefore  be  found  in  the  following  table  a  basis  for  char- 
acterizing and  marking  the  qualities  of  a  good  butter : 
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Summary  of  the 


No. 


1700 

1701 
1702 
1703 
1704 
1706 
170e 
1707 

1708 
1709 
1710 
1711 
1712 
1713 

1714 
1715 
1716 
1717 
1718 

1719 

1790 

1721 

1722 
1723 
1724 

1726 

1726 

1727 

1728 
1729 
1730 
1781 
1782 

1788 
1784 

1785 


Xaiue. 


Commorcial  Creamery . 


Iowa  Creamery 

PenQB^'lvauia  Creamory  . 

Print 

DMry 

...do 

PennsylTanla  Creamery  . 
Grade  Aldemey 


]^Ia(1e  at— 


Jersey  Cow,  Value  2d. . 

Commercial  Tallow 

Commercial  Lard 

Commercial  Oleomargarine 

Jersey  Cow.  Value  2a 

Ordinary  Tub 


Aldemey  Print . 
Creamery  Tub . . 

Tab  Print 

Oleomargarine.. 
do 


Somerset,  Pa 

Uemdon.  Va 

I«eesburg,  Va .,.., 

MyersTiUe,  Pa 

Spencenrille,  Montiromery 

Connty,  Maryland. 
Baltimoi-e,  Md 


QradA  Dairy. 
Alieney  .... 


Aldemey  and  flOiort-Honi 
■took. 

Aldemey 

Hampton  Dairy 

Darlington 


W.  H.  Spenoer'i  danghter. 


W.  H.  Bpenoer't 

dangbter. 
Aldemey 


Grade  Aldemey . 
Grade. 


Aldemey .«»•. 

Grade  AJidem«y 

Gimde 


...do 

Aldemey . 

do 


Baltimore,  Md. 
Virginia 


Waablngton,  D.  C . 


Ohicago.ni 

Vienna,  Fairfax    County, 

Virginia. 
Cbain  Bridge,  Alexandria, 

Va. 
Leesbnrg,  Va.  (near) 


Falls  Church,  Va 

Hampton,  Bdltiniore,  Md  . 
Darling,  Pa.,  Aug.  7 


Made  by- 


Bought  at~ 


Wa«hlnp1on,  D.C. 
nmrki  t. 
do 


W.  H.  Bpenoer . 

Watte  ft  Setb.. 


WatU&Setb. 
E.  Sherwood... 


r.  K.  Ward  - . 
:  Wixom  , 


Bannard,  Lyman  & 

Co. 
Wm.Hant 


Samuel  Titua . 


Spenoerrille,  Md.,  Aug.  7 . 
...do 


Cbain  Bridge,  Alexandria, 

V8.,Autj.  7. 
Virginia.: 


Laurel,  Md.  (near) , 

Snenoervilie,  Md , 

'^enna,  Fairfax   County, 

Virginia. 

...do   , 

Chain  Bridge,  Alexandria, 

Va. 
Fairfax  County,  Virginia. . 


C.Perrigo 

Charles  Bidgely.. 
J.  ft  J.  DarlingUm. 

W.  H.  Spenoer*t 

dangbter. 
W.  a.  Spencer's 

granddaughter. 
Samuel  Titus 


A.  K.  Lefevre . 
J.P.Dickey.. 

Harding.. 

O.H.Oursler.. 
J.W.  Lynn... 


Wm.  Hnnt 

Samnel  Titus . 


do  . 
i\o  . 
do. 
do. 
.do. 


Z.  D.  Gihnan . 

...do 

..do 


Stall  481,  Center  I 
Market. 

Ward's  Dairy ! 

436Ninthsti«ot..| 

ftOen  street 

910  La.ave 1 


Washington,  D.C. 
market. 
...do 


do. 


...do 

Baltimore,  Hd... 

(Water's  Washing- 
ton, D.  C,  market 

Washington,  D.C., 
market. 

...do 


.do. 
.do. 
.do. 
.do. 
.do. 

do. 
do. 


J('lin  S.innders do 

I 
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analiffirt  of  huttcn. 


^ 

1 

i 

t 

i 

4J 

t 

1 
§ 

3 

n 

p.. 

ll 

•II 

1 

1 

1 

s 

1 

i 

1 

1 

s 

g 

1 

a 
1 

1 

1 

¥ 

11 

3 

P0Tttm 

P§ret. 

P^eL 

t«- 

o 

O 

Ptret 

PfWt 

0 

0 

10  so 

Uglit  yellow  . 

12.98 

1.118 

4.45 

31 

244.3 

4.50 

8156 

89. 

37. 

254.4 

85 

De^P3r©llow.. 
Lishtyellow.. 
V.aeepyeUow 
Deep  yellow.. 
Llgfit  yellow.. 

8.06 

.977 

2.66 

.91153 

34. 

2.^ 

2417 

4.49 

8185 

416 

37. 

2518 

10 

10.87 

.708 

5.13 

.91166 

84.7 

27. 

2412 

4.61 

87.36 

4L2 

37. 

2514 

40 

1L44 

.668 

108 

.91286 

31 

216 

245.0 

154 

87.86 

40.6 

87.6 

290.1 

85 

11.08 

.703 

166 

.91210 

818 

21 

244  9 

112 

87.81 

4L8 

87.7 

2518 

86 

U.14 

.634 

L76 

.  91191 

818 

27. 

2U.8 

165 

8148 

40.6 

37. 

25L6 

8S 

Dmp  y^low.. 

11.70 

.620 

181 

.91250 

312 

217 

244.4 

166 

87.80 

40.2 

87. 

2514 

35 

14.61 

.988 

1.23 

.91205 

34.4 

27. 

2411 

114 

87.84 

41.0 

31 

254.6 

...do 

9.08 

.660 

1.64 

.91102 

85.7 

80. 

2818 

179 

8172 

41 

40. 

266.5 

White 

.80R07 
.904^0 
.90360 

47.5 
85.5 
82.5 

85. 

29.5 

25.5 

280.0  none 
294. 7  sone 
283.9  none 

94.80 
95.40 
94.80 

47. 

89.7 

41 

315 

37. 

87.6 

264.3 

...  do 

363.4 

Deep  yellow.. 
Usfit  yellow.. 

i'tt 

.087' 

*4.'03' 

2i}19 

12.64 

.622 

L64 

.91089 

810 

217 

247.1 

4.52 

8102 

2616 

**ii* 

.l7!do. 

&71 
9.62 

L280 
.566 

183 
111 

.  91072 
.91209 

83.0 
84.2 

24.0 
21 

2419 
2414 

4.40 
4.69 

87.79 
8116 

'417 
413 

*8ii" 

812 

26L1 

85 

Deep  yellow.  . 
Ll|m  yellow.. 

2518 

25 

7. 34 

.620 

163 

.91202 

84.0 

25. 

244.2 

4.60 

88.01 

40.2 

812 

2511 

90 

10.80 

.402 

1.96 

.91022 

35.5 

25.5 

2419 

4.60 

88.39 

4L5 

315 

257.7 

30 

::::do:i. !;:::: 

6.07 

.172 

181 

.90488 

30.5 

20. 

282.5 

.20 

93.42 

412 

815 

2617 

....do 

10.28 
9.80 

.806 
.662 

181 
6.16 

.90610 
.91114 

816 
812 

21 
215 

280.7 
2414 

.66 
102 

9166 
8108 

416 
4L2 

817 
316 

267.7 

IS 

....do 

2610 

IS 

do 

8.85 
13.40 

.682 
.467 

128 
1.96 

.91123 

.91089 

816 
84.2 

21 
21 

2417 
252. 

110 
4.78 

87.64 
8171 

4L 
4L 

31 
816 

2516 

25 

...do 

2519 

85 

DoM  yellow.. 

10.20 

.284 

190 

.91147 

812 

316 

240.6 

100 

8165 

417 

816 

2514 

eo 

14.00 

.607 

178 

.91148 

81 

27.2 

247.8 

4.97 

8146 

417 

81 

2510 

100 

T.'deopyfiDow 

11.  or 

.466 

L42 

.91049 

819 

24.7 

2618 

4.21 

6126 

412 

816 

2815 

M 

Ligktyelkrw.. 

18.61 

.681 

188 

.91080 

81 

216 

2417 

197 

87.25 

....... 

80 

....do 

9.18 

.677 

1.08 

.91060 

815 

24.7 

248.0 

4.44 

8182 

4L6 

87.2 

2619 

» 

....do 

12.92 

.427 

100 

.90862 

87.6 

217 

2511 

4.00 

88.49 

4L7 

81 

2610 

80 

....do 

9.63 

.207 

183 

.90961 

315 

217 

2414 

4.49 

89.03 

41 

812 

2618 

25 

....do 

14.02 

.719 

123 

.91088 

34.9 

216 

247.7 

4.68 

8135 

40.7 

816 

2512 

28 

...do 

10.28 

.787 

1.53 

.91184 

817 

24.7 

2417 

113 

87.74 

4L6 

816 

257.6 

2S 

...  do 

1168 
U.09 

10.90 

.754 
.784 

.789 

5.50 
141 

106 

.90901 
.91036 

.91069 

817 
31 

81 

28. 
24.2 

24. 

258.1 
25L0 

247.7 

4.56  8122 
117    88.57 

41 
4L2 

4L2 

316 
36 

81 

204.4 

2ft 

....do 

260.6 

2S 

....do 

118 

8128 

2616 

25 

....do 

10.61 

LOO 

.90925 

85.7 

24.5 

2518 

100  8189 

1 

40.5 

81 

264.8 

25 

....do 

9.64 

L81 

.  91011 

34.7 

>■ 

2518 

4.  50 

8158 

4L 

84.6 

2513 
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CHARACTERISTICS  OF  A  GOOD  BUITER. 

Creamery  butter  is  more  liigbly  valued  than  that  made  in  a  small 
way,  because  the  conditions  of  its  manufacture  are  better  undeistood, 
the  machinery  more  perfect,  and  the  cream  used  in  better  condition. 
In  this  way  a  butter  is  secured  of  a  pleasant  color  and  agreeable  flavor. 

In  respect  to  chemical  and  physical  composition  a  good  butter  should 
present  the  following  characteristics,  viz.: 

(1)  The  percentage  of  water  should  not  exceed  twelve.  In  most  of 
the  samples  examined  it  was  less  than  this. 

(2)  The  percentage  of  salt  may  vary  within  large  limits. 

In  fact,  many  persons  prefer  butter  x)crfectly  fro^h,  while  others  like 
a  large  amount  of  salt  It  is  doubtftil  whether  the  small  percentajje 
of  salt  added  ordinarily  to  butter  acts  as  a  preservative.  Its  only  use 
seems  to  be  one  of  taste. 

Judging  from  the  table  3  per  cent,  appears  to  be  the  amount  of  salt  in 
American  butter,  the  variations  being  th>m  a  minimum  of  1.23  per  cent 
to  a  maximum  of  6.15.  The  percentage  of  salt,  therefore,  is  not  to  be 
much  regarded  in  making  an  estimate  of  purity.  It  would  probably 
have  to  go  above  8  per  cent,  before  it  could  be  regarded  as  an  adul- 
teration. 

CURD. 

(3)  How  much  curd  can  a  good  butter  havef  This  is  a  difficult 
question. 

If  a  butter  should  have  no  caseine  in  it  at  all,  it  would  be  a  strong 
presumption  in  proof  of  adulteration.  If  it  has  too  much,  its  keeping 
properties  are  impaired. 

One  per  cent,  of  curd  cannot  be  regarded  as  an  excessive  qaantity. 
The  best  butter,  however,  should  contain  less  than  this  amount.  On 
account  of  the  great  difficulty  of  estimating  the  percentage  of  curd,  it 
would  not  be  safe  to  make  it  a  criterion  of  purity. 

SPECIFIC  GRAVITY  OF  THE  BUTTER  FAT, 

(4)  The  fat  of  genuine  butter  is  heavier  than  that  of  tallow,  lard,  or  any 
of  the  common  tats  used  as  adulterants.  The  specific  gravity  of  butter 
fat  is  about  912,  water  being  taken  at  1,000.  On  the  other  hand,  tallow 
and  lard  have  a  relative  weight  of  only  900  or  less.  This  is  a  slight 
difference,  and  yet  it  is  a  valuable  one  when  the  question  of  adultera- 
tion is  raised.  But  the  difference  is  so  small  that  only  the  most  careful 
work  in  determining  the  specific  gravity  with  strict  attention  to  tem- 
perature and  manipulation  give  it  any  value.  Inasmuch  as  most  of 
the  fats  which  are  used  as  butter  surrogates  are  liquid  at  40<^  0.  (104^  F.) 
this  temperature  of  determination  has  been  used  in  the  foregoing 
analyses. 

The  numbers  given  were  not  obtained  by  calculation,  but  by  direct 
comparison  with  distilled  water  at  the  same  temperature.  While  this 
method  is  not  absolutely  correct,  owing  to  slight  differences  in  tlie  rates 
of  expansion  of  water  and  oils,  it  yet  gives  the  comparative  differences, 
and  these  are  of  the  greatest  importance  in  such  analyses.  A  butter 
affording  a  fat  whose  specific  gravity  taken  as  above  falls  below  910| 
would  have  its  genuineness  subjected  to  doubt. 
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SATIJBATION  EQUIVALENT. 

(5)  The  qoantity  of  alkaH  required  to  saponify  tbe  fat  is  anolber 
means  of  judging  of  the  purity  of  a  butter. 

Butter  fat  contains  an  acid  (butyric)  which  has  a  lower  molecular 
weight  than  tbe  oleic,  margaric,  andpalmic  acids,  which  form  nearly  all 
of  the  common  butter  adulterants.  By  reason  of  this  difference  the  quan- 
tities of  alkali  necessary  for  saponification  are  different  for  equal  weights 
of  butter  fats  and  those  of  lard,  tallow,  &c.  This  difference  is  strikingly 
illustrated  in  the  table  of  analyses,  and  is  the  most  reliable  evidence  of 
the  purity  or  impurity  of  the  sample  under  consideration.  The  manip- 
ulation of  the  analysis  being  an  easy  one,  the  determinations  of  the  sat- 
uration equivalent  is  generally  the  first  test  in  determining  the  genuine- 
uess  of  tbe  butter.  If  this  nuiiiber  should  fall  under  250  it  would  be 
Mfi?  to  caU  tbo  sample  genuine  butter. 

SOLUBLE  ACIDS, 

(6)  Pure  butters  have  a  large  percentage  of  acids  soluble  in  water. 
The  perecutage  of  these  acids  to  the  U)\al  weight  of  direct  butter  fat  is 
about  five.  In  tbo  analyses  ^ivcn  this  percentage  does  not  fall  below 
iifl,  nor  rise  above  C,  except  in  one  case  of  Jersey  butter,  made  under 
fMoeptional  conditions.  In  the  butter  ^substitutes  these  acids  rarely  go 
above  .5  per  cent.  Their  <lctermi  nation,  therefore,  is  an  almost  certain 
one  of  tbe  purity  of  the  sample. 

OPTIOAI.  PROPEETIBS, 

(7)  Pure  nn melted  butter,  when  reviewed  through  a  selenite  plate  by 
lH>1arized  light,  prtjj^ents  a  uniform  tint  over  the  whole  field  of  vision. 

On  tbe  other  ban*!,  butler  sulifititntt^s  give  a  field  of  vision  of  a  mot- 
tled apiwarauce.  This  phciioiiKMui  ia  so  marked  that,  with  a  little  ex- 
perience, tbe  observer  will  bo  nble  to  tell  a  genuine  from  an  artificial 
Gutter  with  a  fiur  degree  of  accuracyp  While  the  examination  should 
never  stop  with  this  optical  test  above,  it  can  be  advantageously  used 
as  a  preliminary  step* 

MILK  AWALYSna. 

Under  ins  tractions  from  this  Bureau,  Mr.  Woodbury  Blair  placed  two 
eows  of  bia  herd,  Belle  nnd  Kitty^  uiitler  special  control.  The  object 
of  the  e^cperiments  was  not  to  determine  the  total  quantity  of  milk  pro- 
duced nor  of  the  rations  consumed,  but  to  see  if  the  character  of  the 
milk  wasi  intiuenced  by  tbe  admixture  of  ensilage  with  the  food.  The 
cowB  vrerc  first  placed  on  a  fliet  of  ensilage,  bran,  &c.,  cotton-seed  meal. 
The  miilc  of  tlie  cows  taken  iu  tbo  morning  was  subjected  to  analyses 
lor  ten  consecutive  duyw. 
Xtio  food  was  then  cbauged  to  e1io]}ped  hay,  bran,  and  corn-meal,  and 
fBCS  mude  as  above.  Tb6  rations  were  then  changed  to  those  of 
rial,  atjd  tbe  analyses  continued  for  two  weeks  longer.  At  the 
change  of  diet  the  constituents  of  the  milk  were  subject  to 
Son  J*,  which  pjissod  away  alter  a  day  or  two.  In  general  it 
'^may  be  said  that  the  use  of  ensilage  produced  no  marked  change  in  the 
charnctor  of  tbe  milk,    lu  the  case  of  Belle  the  percentage  of  sugar 
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was  slightly  decreased  and  that  of  fat  increased  by  the  ensilage  diet 
With  Kitty  the  ensilage  diet  appeared  to  increase  the  sugar,  but  to 
diminish  the  fat.  A  much  larger  number  of  determinations,  however, 
must  be  made  before  any  definite  statement  concerning  the  eflfecte  of 
the  ensilage  diet  can  be  made.  Much,  indeed,  depends  on  the  character 
of  the  ensilage  food.  This  is  so  variable  that  in  all  experiments  the  eu- 
silage  employed  should  be  subjected  to  frequent  examination. 

Analyses  of  the  ensilage  employed  will  be  found  in  a  subsequent 
part  of  this  report. 

Analyses  of  miVc  from  W,  Blair's  cotes. 
COW:  BELLE.    FEED:  ENSILAGE. 


Serial  namber. 

1 

03 

i 

1 

•3 

1 

11 
1 

1^ 

1 

1 
1 

1 

1 

i 

1 
1 

i 

e 
a 

1 
1 

8 

1.0336 
1.0323 

1. 0332 

1. uaio 

1.  0308 
1.0324 

1.03 17 
1. 0321 
1.0318 
1.0293 
1. 0311 

1. 0318 
1.0287 
1.  0306 
1. 0308 
1.0315 

1. 0333 
1.0318 
1.0334 
1.032J 
1. 0327 
1. 0320 

Pr.et. 
12 
12 
15 
13 
15 
11 
13 
17 
16 
16 
10 
16 
16 
18 
16 
14 
16 
14 
10 
10 
16 
16 

4.01 
4.25 
4.40 
4.U 

*4.'a2" 
4rl2 
4.25 
4.35 
4.06 
4.12 
4.27 
8.97 
4.26 
4.18 
4.28 
4.33 
4.00 
4.04 

8.71 
4.25 
3.14 
4.30 
3.91 
4.19 
4.24 
4.16 
4.14 
4.04 
4.25 
4.G6 
4.84 
8.67 
4.19 
3.83 
4.02 
4.20 
4.00 
4.20 
4.33 
4.02 

5.38 

4.81 
5.44 
4.67 
6.56 
4.88 
5.35 
5.71 
5.20 
6.6G 
5.  .32 
5.04 
5.88 
6.28 
6.04 
6.12 
5.00 
5.67 
5.88 
5.66 
4.86 
6.42 

8.27 

8.85 
2.77 
3.82 
3.75 
8.50 
3.08 
8.78 
3.71 
3.71 
8.71 
8.85 
8.75 
4.03 
3.85 
3.78 
3.85 

14.06 
13.00 
14.86 
U.00 
14.04 
14.54 
14.03 
15.38 
14.64 
14.89 
14.61 
15.74 
15.28 
14.56 
16.38 
14.44 
13.58 
13.86 
14.09 
15. 20 
14.21 
14.69 

8.78 
9.09 
9.42 
9.33 
U.38 
0.71 
9.28 
9.47 
9.43 
9.22 
9.29 
9.80 
9.40 
9.28 
9.29 
9.32 
8.52 
8.19 
9.61 
9.54 
9.35 
ft27 

.608 

.89 

15 

18 

.661 
.668 
.635 
.661 
.580 

23 

.70 

•28 -. 

80 

SS:::::::::::;::::::;;:::;;::::::: 

88 

i4 

.750. 
.625 
.665 
.735 
.760 
.545 
.700 
.735 
.770 
.740 
.770 
.7^ 
.765 
.706 



.65 

17 

.63 

60 

.97 

50 

1.63 

81 

.80 

Bl 

.90 

83 

.61 

05 

.90 

»7 

99 * 

01 

—  86 

-s48 

.53 

103    

.61 

105 

.71 

107 p ,. ,..., 

.62 

Averftge  ....•.-.••>•••■-.... 

1. 0318 

15 

4.18 

4.00 

5.37 

3.68 

14.65 

9.27 

.680 

.64 

C0W:nBLLX.    FUD;0H0P. 


SO 

1.0317 
1.0310 
1.0308 
1.0316 
1.0319 
1.0311 
1.0313 
1.  0305 
1. 0307 
1.0300 
1. 0306 
1. 0304 
1. 0297 
1.  0311 
1.0323 

18 
13 
14 
14 
17 
18 
16 
16 
15 
16 
14 
11 
14 
14 
16 

4.03 
4.39 
4.47 
4.28 
4.41 
4.21 
4.21 
4.21 
4.27 
4.27 
4.30 
4.26 
4.10 
4.27 
4.63 

4.68 
4.V9 
4.63 
4.40 
4.35 
4.45 
4.09 
4.19 
4.52 
4.52 
4.61 
4.67 
3.95 
4.63 
4.85 

5.50 
6.03 
5.27 
4.80 
5.45 
5.63 
6.29 
5.58 
5.55 
6.63 
4.62 
4.90 
6.02 
8.83 
6.87 

8.78 
H.60 
3.47 
3.71 
3.54 
3.64 
3.64 
3.54 
.3.76 
8.64 
3.57 
8.71 
3.61 
3.61 
8.76 

.  16.18 
14.72 
14.85 
14.72 
16.17 
14.79 
14.89 
14.69 
15,12 
14.63 
ia87 
14.81 
13.66 
13.38 
16.28 

0.68 
9.69 
9.58 
0.93 
9.72 
9.26 
9.10 
9.01 
9.57 
9.10 
9.25 
a82 
8.63 
9.55 
9.91 

.778 
.770 
.780 
.775 
.750 
.760 
.626 
.640 
.770 
.720 
.730 
.560 
.760 
.765 
.746 

1  04 

63 „,, ..,..-... 

1.03 

88 , 

.86 

66 

67 

09. 

1.20 

711 , 

73 

73 

75 

.62 

.78 

77 , 

.47 

70  , 

.65 

81 

,79 

83., 

.17 

85 

.91 

87 , 

.88 

Ayoroso  *••■••••>■••>•■•>••• 

1.0310 

16 

4.28 

4.61 

&10 

8.63 

14.67 

9.42 

.727 

.72 

Digitized  by  VjOOQIC 


BEPOBT   OP  THE    CHEMIST. 

AnalifBca  ofmilkfvom  W.  Blair^a  ootp«— CoDtinucd. 

COW:  KITTY.    FEED:  ENSILAGE. 


67 


Serial  numbor. 

1 

^ 

1 

-3 

i 

1 
i 

i 

a 
1 
1 
1 

i 

1 

V 

1 

9 

1.0319 
L0328 
1.0332 
1.0331 
1.0328 
1.0322 
1.0327 
1.0329 
1,0327 
1.0309 
1. 0317 
1.0232 
1.0327 
1.0324 
1.0300 
1.0316 
1.0309 
1.0280 
1.0802 
1.0810 
1.0318 
1.0815 
1.0813 
1.0324 
1. 0316 
1.0317 
1.0325 

Pr.et. 

9 
11 
11 
10 
10 
11 
14 
10 
11 
11 
14 
10 

**"9* 
12 
14 

13 
12 
11 
15 
15 
.16 
16 
12 
13 

4.96 
6.02 
4.00 
4.81 

'i"w 

'4."74' 
4.58 
4.73 
4.58 
4.66 
4.70 
4.89 
4.59 
4.67 
3.98 
4.57 
4.60 
4.65 
4.83 
4.59 
4.64 
4.61 
4.64 
4.07 

4.09 
4.77 
4.22 
4.31 
4.87 
4.74 
4.66 
4.63 
4.65 
4.20 
4.52 
4.57 
5.07 
4.98 
4.47 
4.47 
4.85 
4.44 
4.28 
4.69 
4.37 
4.88 
4.79 
4.79 
4.0O 
4.77 
4.71 

6.37 
5.10 
4.45 
5.06 
4.  GO 
5.40 
5.80 
4.79 
4.86 
5.19 
6.87 
6.42 
5.29 
4.83 
5.81 
5.81 
6.06 
4.11 
6.56 
6.33 
6.17 
6.76 
6.14 
4.23 
4.50 
4.74 
5.19 

2.85 
3.36 
3.60 
3.71 

'8*64* 

8.43 
3.54 
3.61 
3.30 
3.83 

i."7i' 

*3.'64* 
8.43 
8.64 
3.43 
8.57 
3.64 
3.64 
3.22 
3.47 
3.68 
8.33 
3.78 

14.38 
14.44 
14.11 
14.05 
14.29 
14.89 
14.71 
14.32 
14.24 
14.60 
15.71 
14.67 
15.02 
14.40 
16.06 
15.34 
16.69 
12.69 
15.75 
14.64 
14.33 
16.86 
14.28 
18.79 
13.47 
14.21 
14.89 

9.01 
9.34 
0.60 
9.69 
9.69 
9.49 
9.40 
9.53 
9.38 
9.31 
9.34 
9.25 
9.73 
9.67 
9.26 
9.53 
9.54 
8.68 
9.19 
9.31 
9.16 
9.60 
9.14 
9.56 
9.97 
9.47 
9.70 

.636 
.637 
.652 
.578 
.612 

.56 

14. 

.32 

17 

.44 

22 

.49 

J7 

29 

35 

.595 

37 

43 

.735 
.565 
.640 
.710 
.730 
.666 
.706 
.755 
.680 
.750 
.560 
.630 
.740 
.700 
.785 
.595 
.740 
.715 
.730 

.29 

M 

.80 

49 

.64 

5S 

fig 

.60 

Q 

14 

M 

.64 

•B 

.76 

70 

.31 

72 

.63 

74 

.52 

>^..... ....... ..................... 

75 

.23 

78 

.53 

60.. 

.59 

82 

.85 

84 

— %06 

US 

.78 

a 

.62 

Awttrajfrn. 

1.0315 

12 

4.65 

4.67 

6.20 

3.49 

14.68 

9.46 

.622 

.S2 

" 

COW:  KITTT.    FEED:  CHOP. 


90 

1. 0316 
3.0305 
1. 0303 
1. 0313 

Lom 

1.0300 
1.0316 
1.0310 
1.0315 
1.0309 

12 
16 
12 
12 
13 
15 
14 
11 
11 
11 

4.67 
4.58 
4.68 
4.99 
4.02 
4.52 
4.49 
4.25 
4.33 
4.21 

4.05 
.3.78 
3.83 
4.69 
4.36 
4.09 
4.12 
4.45 
4.59 
4.04 

6.05 
6.08 
5.91 
6.55 
5.35 
6.90 
6.46 
6.00 
5.33 
5.80 

3.47 
8.61 
3.64 
3.71 
3.68 
3.50 
3.78 
3.19 
3.40 
3.68 

14.66 
15.76 
15,26 
15.02 
14.84 
14.90 
14.84 
15.59 
14.44 
14.86 

0.51 
9.66 
9.85 
9.47 
9.49 
9.00 
9.49 
9.50 
9.11 
9.06 

.710 
.685 
.675 
.690 
.710 
.710 
.715 
.745 
.715 
.720 

66 

92 

.81 

94 , ; 

35 

99 

.48 

88 

.48 

100 

27 

102 

.40 
1.31 

194 

106 

C6 

m 

.45 

ATHragQ 

1. 0311 

13 

4.49 

4.19 

6.65 

3.57 

16.01 

9.36 

.707 

.68 

ADDITIONAL  MILK  ANALYSES. 

In  tbe  fbUowiDg  tables  are  given  the  results  of  the  remaining  analyses 
of  milk  made  by  this  Bureau,  They  will  be  of  interest  to  the  farmer 
and  daiiyman  in  showing  the  variations  in  the  character  of  the  milk 
taken  under  varying  conditions.  The  character  of  the  food  and  other 
details  of  the  work  are  shown  in  the  tables. 
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Adlkfrom  F, 

H.  Smith, 

Ryatleville,  Md, 

0. 

"o 

H 

o 

i 

IS 
1 

ja 

O 

r 

B 

Feed. 

% 

o 

1, 

i 

a 
2 

o 

it 

L 

a 

ee 
"3 

1 

o 

3 

00 

1 

o 

1 
t 

a 
m 
2 

^ 

i 

0 

2 
-J 

0 

ec 

^ 

O 

s 

cc 

^ 

H 

.H 

£C 

<1 

^ 

Pr.et. 

1 

EDsilago 

10 

3.86 

4.45 

5.37 

14.32 

8.95 

.624 

4 

do 

i. 02^7 

12 

4.10 

4,  52 

5.44 

14.19 

9.75 

.615 

5 

i\o 

1. 0'.'1»7 

12 

4.47 

4.4G 

5.22 

3.25 

14.19 

8.97 

.577 

l.rs 

U 

do . .     . .                      ... 

1.028.5 

15 

4.  58 

4.48 

«.  27 

3.21 

15. 12 

8.85 

.701 

.45 

12 

do 

1.020X 

24 

4.12 

4.10 

9.95 

3.02 

18.21 

8.20 

.724 

.39 

20 

do 

ATerage 

Chop 

1.  0289 

13 

4.45 

4.  72 

5.32     3.21 

14.19 

&78 

.712 

.49 

1.0273 

14 

418 

4.42 

6.20 

3.17 

15.04 

•8.93 

.659 

.50 

24 

1.  0272 

13 

4.17 

4.  09 

3.  95 

12.58 

8.63 

.701 

26 

do 

I  0290 

9 

4.37 

4.60 

3.01 

3.01 

12.49 

9.48 

.  577 

1.42 

32 

do 

1.  0279 

9 

4.95 

4.60 

13.29 

8.63 

.  G:i8 

M 

do 

1. 0281 
1.  0288 
L0274 

12 
17 
16 

4.37 
4.18 
3.81 

4  59 

a  -An 

2.87 
2.42 
3.36 

13.90 
16.51 
15.43 

8.60 
9.41 
8.73 

.632 

.70 

40 

do 

do 

4.39  ;  7.i6- 

4.  2fi  1  6.  70 

42 

.810 

.75 

48 

do 

1.0231 

19 

3.S4 

3.  >^4  '  8.  20 

3.36 

16.88 

8.  62 

.735 

l.ftft 

63 

do 

1.  023:1 

20 

3.72 

:;.  64     H.  54 

3  54 

17.23 

a  69 

.585 

.84 

57 

do 

J.02CI 

16 

3.72  ;  4.  n  i  7.00 

3.40 

15.73 

8.C7 

.785 

.76 

60 

Average 

1.  0253 

20 

3.82     4.*i     8.  IS  <  3.61 

1             '            1 

17.14 

8.06 

.  775 

.75 

1. 02C0 

15 

4.  00  i  4.  36     C.  28  '  3. 20 

I        1        ! 

13.12 

8.84 

.623 

.9S 

Milk  from  G.  L 

Highyy  }\ 

'ooilUy  LanCy  D. 

C. 

^ 

Ordinfti'V  dairv  cattle  food. . 

5 
7 
8 
5 

11 
8 
8 
7 
4 
8 
6 
8 

10 

2.  03  1  3  9*>  1  •>  37 

2.' 00* 
3.i»2 

9.46 
12.06 
11.23 
11.91 

7.09 
8.77 
7.67 
a  72 

.443 
.667 
.492 
.576 

3 
10 
13 
16 

do 

do 

!. I!  1. do!II "!!  I '^ !!!"'.. !!!.!! 

1.  0309 
1.  0275 
1.  025G 
1.  0318 
1.0311 
1.  030? 
1.  0308 
1.  0250 
1.0290 
1.0294 
1. 0310 
1.  0307 

4. 15  1  4.  57 
4.33  1  4.  H 
4.  87     4.  8U 

3. 29 
3.50 
3.19 



■".'84 
—.64 

21 
25 
33 

30 

do 

do 

do 

do 

do 

do 

do 

do 

Aver&ee 

4.  87     4.  8S 
4.  93     4.  90 

4.81 

4.0:> 

3.  50 
3.77 
3. 72 
5.  (55 
3. 19 
3.01 
3.20 
3.36 

3.05 

2.94 
3.43 
2.03 
2.84 
2.94 
3.05 

14. 41 
12.82 
12.41 
9.36 
11.33 
11.41 
12.  20 
12.19 

10.85 
9.05 
a  69 
3.71 
a  14 

a  40 
a  91 
a83 



.548 
.549 
.644 

2.38 

41 
45 
51 
54 

4.62 

4.54 
4. 61 
4.67 

4.60 
4.51 
4.45 
4.53 

.643 

.530 
.645 
.595 

.24 
.49 
.71 
.51 

1.  0295 

1.  0303 
1.0295 

1.  0333 
1.  0332 

7 

4.36 

4.52 

3.50 

2.98 

11.73 

a  24 

.576 

.63 

Sample. 
Mr.  Blair 

fi 

14     5. 79     3. 92 
11  !  4.32     4.35 

5.78 
5.16 

3.99 

15.25 
14.  52 

9.47 
9.36 

.630 
.587 

—.94 

7 

....do 

Dr.  Loring 

HI 

si 5.24 

4.71 

3  08 
3.33 

14.41 
14.03 

9.70 
9.75 

.008 
.625 

52 

....do 

Mr.  Dodge 

0     5. 25     4. 92 

4. 28 

.54 

19 

1. 030S 

7  j  3.  85  1  3.  30 

3.31 

3  24 

12.01 

a  70 

.003 

•     .80 

PROPEETIl'S  OF  A  GOOD  MILK. 

(1)  Specific  gravity, — The  specific  gravity  of  a  fair  average  milk  is 
about  1.030;  when  the  cream  has  beeii  removed  this  number  is  larger. 
It  is  a  very  commou  practice  in  milk  adulterations  to  remove  the  cream 
and  then  add  water  until  the  density  of  the  milk  is  reduced  to  its  orig- 
inal degree.  For  this  reason  the  use  of  the  lactometer  in  det43rminiug 
the  purity  of  a  milk  from  its  specific  gravity  may  lead  to  serious  error. 
It  is  true  also  that  ])erfectly  genuine  may  vary  greatly  in  specific  grav- 
ity. The  density  of  the  milk  taken  at  the  beginning  of  milking  is  always 
greater  than  that  of  the  milk  taken  at  the  end  of  the  process.  This 
arises  from  tlio  well-known  fact  that  the  first  of  the  milking  is  always 
poorer  in  fat  than  the  last.  In  fact  the  last  of  the  milking,  the  "strip- 
pings,''  is  often  almost  pure  cream.    Unless,  therefore,  the  conditions 
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uDder  wliich  tlie  sample  of  milk  is  obtained  are  known,  the  number 
expressing  its  density  is  not  conclusive  in  respect  of  its  genuineness. 

This  is  a  question,  however,  which  has  been  most  thoroughly  dis- 
cussed in  connection  with  official  control  of  the  sale  of  milk,  and  it 
would  not  be  profitable  to  reopen  the  argument. 

(2)  Volume  of  cream, — The  volume  of  cream  which  a  given  milk  will 
affoixl  depends  on  many  conditions.  Among  the  causes  which  deter- 
mine the  variation  may  be  mentioned  distance  and  time  of  transporta- 
tion, shape  of  vessel  in  which  the  milk  is  placed,  temperature,  and  time 
allowed  for  the  cream  to  rise.  On  account  of  these  causes  of  variations, 
milks  taken  from  the  same  cow  and  under  conditions  as  nearly  as  pos- 
sible show  marked  variations  in  the  volume  of  cream  produced.  I  have 
also  noticed  that  mOks  bought  at  random  fi*om  the  dealers  do  not  show 
so  large  a  volume  of  cream  as  those  which  are  presented  for  the  purpose 
of  analysis.  As  an  illustration  of  this,  reference  is  made  to  the  table  of 
analyses  of  milks  obtained  from  Higby.  These  were  purchased  from  the 
milk-wagon  each  morning,  and  the  driver  did  not  know  they  were  for 
analysis.    The  mean  per  cent,  of  cream  by  volume  is  7. 

On  the  other  hand,  the  milks  furnished  by  Smith  were  known  to  be 
used  for  analysis.  The  mean  volume  per  cent,  for  the  two  sets  is  14J. 
These  significant  facts  show  the  importance  of  having  complete  control 
of  the  f^^ding  and  milking  the  cows  in  the  subsequent  studies  of  the 
Department  in  this  direction.  In  fact,  I  may  add  that  the  value  of 
milk  analyses  in  determining  a  standard  of  comparison  for  American 
milks  dei)ends  chiefiy  on  such  a  supervision  as  I  have  mentioned. 

(3)  Fat — The  percentage  of  fat  in  a  milk  is  not  always  proportionate 
to  the  volume  of  the  cream.  Therefore  the  determination  of  the  fat  or 
ether  extract  irivos  a  bet  Lor  index  of  the  buttc^-making  value  of  the 
mUk  than  i^  aUV^rtlcd  hy  tlie  vnlnuRi  of  the  cream  alone.  Inasmuch  as 
the  real  market  valuL^  of  a  ruilk  (1+ ponds  largely  on  its  content  of  fat, 
tl^e  nanibers  ^iv^^ii  xu  tl»e  precK^l in ^^  tables  for  the  fat  per  cents  will 
be  lit ud led  with  interost,  it  ui^[ioar8  that  the  percentage  of  fat  in 
American  milk  (107  analyses)  is  not  far  from  6. 

tioli<tH  not/aL — Whun  milk  i*^  evaporated  to  dryness  and  the  water- 
free  residue  weiffliod  the  percentage  of  total  solids  is  obtained.  If  the 
percentage  of  fat  is  subtracted  i  rem  this  number  the  percentage  of 
'* solids  not  fat"  is  fiiven.  This  percentage  is  nearly  a  constant  quan- 
tity, and  in  average  milk  is  not  far  from  9.2.  When  the  number  falls 
below  0  it  is  fair  to  presume  that  the  milk  has  been  watered  or  is  of  an 
Inferior  quality. 

It  would  be  out  of  place  hert>  to  i^o  into  further  details  concerning  the 
ftnaJy^i^  ^f  nnlk  and  it^  adnlu  ration.  This  subject  will  be  presented  at 
a  subgefiLit^ut  time  in  the  iorm  of  a  special  report. 


EEPOET  OF  THE  ASSISTANT  CHEMIST. 

BrEEAU  OF  ChemtsteTj  Department  op  Agriculture, 

Washington^  D.  0.,  September  11,  1884. 
Bnt!  I  hare  the  honor  to  submit  for  publication  in  the  Annual  Ee- 
pon  of  the  Dei»artmi"nt  for  18S4  the  following  synopsis  of  the  work  of 
thfj  past  year  which  has  been  carried  on  under  my  direction. 
Thtttikiij^  yon  for  thi^  sincere  support  you  have  given  me  in  the  work, 
I  am,  very  ruspectfullv, 

CLIFFORD  RICHARDSON, 
Dr.  E.  W.  WiUBT,  Asmtant  Chemist. 

Chemist, 
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INVESTIGATIONS   OF   AMERICAN   CEREALS    AND    THEIE 

PRODUCTS. 

The  investigations  of  the  past  year  has  been  confined  almost  entirdy 
to  wheat  and  its  products,  previous  analyses  of  corn  having  been  suffi- 
cient in  number  to  demonstrate  the  very  universal  uniformity  of  its 
composition.  A  number  of  weighings  of  varieties  of  the  latter  have 
been  made,  however,  to  obtain  information  as  to  the  size  of  kernd« 
grown  in  different  portions  of  the  country,  and  a  few  determinations  of 
ash  and  albuminoids. 

The  wheats  which  have  been  analyzed,  while  including  some  scat- 
tered specimens,  which  have  from  time  to  time  come  to  hand,  have 
been  principally  from  parts  of  the  country  which  were  not  well  repre- 
sented in  our  previous  report,  or  where  those  which  have  been  selected 
were  deemed  by  good  judges  to  be  not  truly  characteristic  of  the  State, 
as  in  the  case  of  Minnesota.  A  selection  from  Professor  Blount's  crop 
of  1883  has  also  been  examined,  it  being  the  third  consecutive  year  in 
which  Colorado  varieties  grown  under  his  direction  have  been  ana- 
lyzed. The  roller  process  of  milling  having  attracted  much  attentiou 
and  taken  a  prominent  position  in  the  methods  of  milling  at  the  present 
day,  a  complete  series  of  samples  illustrative  thereof  has  been  supphed 
by  C.  A.  Pillsbury  &  Co.,  of  Minneapolis,  and  partial  series  by  Warder 
&  Bamett,  of  Springfield,  Ohio,  and  Herr  &  Cissel,  of  Georgetown,  D. 
C,  together  with  numerous  flours  from  different  millers  in  Minnesota 
and  elsewhere,  manufactured  by  gradual  reduction. 

The  question  of  the  susceptibility  of  flour  and  other  grain  products 
to  the  humidity  of  the  atmosphere  has  also  been  a  subject  of  considera- 
tion, and  baking  experiments  with  flours  from  various  States  and  of 
dift'erent  grades  have  been  carried  on  for  comparison  with  similar  work 
done  in  England  a  few  yesirs  ago,  in  which  some  of  our  wheats  ww« 
included. 

WHEAT. 

In  previous  reports  the  analyses  included  determinations  of  water, 
ash,  oil,  fiber,  and  albuminoids.  During  the  past  year  the  determina- 
tions of  oil  and  fiber  have  been  omitted,  as  the  slight  variations  which 
have  been  found  to  occur  are  of  less  importance  in  the  consideration  of 
the  value  of  the  grain,  and  as  the  data  already  obtained  are  quite  suffi- 
cient for  this  purpose.  The  determination  of  the  albuminoids  in  conneo- 
tion  with  the  size  and  condition  of  the  wheat  settle,  as  far  as  a  chem- 
ical and  physical  examination  can  succeed,  the  peculiarities  of  the  sam- 
ples in  hand. 

The  results  are  presented  in  the  following  tables,  arranged  in  the 
same  manner  as  in  previous  reports.  There  is  also  a  table  giving  such 
analyses  of  wheats  from  other  sources  as  have  not  hitherto  been  col- 
lected: 
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AYEEAGES. 

Tbo  analyses  in  tbe  preceding  tables,  when  combined  witli  those  pre- 
viously publisbed,  modify  to  a  certain  immaterial  doj^ree  the  average 
composition  of  the  wheat  of  the  whole  country.  The  few  scattered 
ana]y.«;es  from  the  Eastern  States  change  the  averages  for  those  States 
vcr.v  8lip:btly,  the  gi eater  number  of  specimens  coming  from  Ohio,  Min- 
nesota, Dakotn,  and  California,  localities  which  were  not  represented 
bcforo,  or  at  most  inditierently  well ;  and  from  Colorado,  where  wheats 
from  the  same  farm  have  been  examined  for  three  consecutive  years : 
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Peculiarities  in  Different  Localities. 

OHIO. 

The  wheats  from  this  State  were  grown  by  William  B.  Alwood, 
superintendent  of  field  experiments  at  the  farm  of  the  Ohio  State  Ex- 
periment Station.  In  our  original  bulletin  they  were  incorrectly  stated 
to  have  been  grown  on  the  University  Farm  by  W.  Brotherton. 

The  crop  of  1883  averaged,  it  is  said,  about  30  bushels  per  acre.  It 
was  not,  however,  entirely  plump,  "owing  to  a  wet  spring  succeeded  by 
dry  weather  before  ripening,''  ana  the  weight  per  bushel  was  therefore 
light,  about  57  pounds.  The  fact  that  the  grain  was  shriveled  was  due 
to  a  lack  of  ability  to  fill  the  floury  portion  with  its  full  quantity  of 
starch,  and  the  relative  percentage  of  nitrogen  is  therefore  higher  than 
would  be  found  in  a  well-developed  grain. 

This  inability  to  form  the  usual  proportion  of  starch  in  the  grain,  or 
the  reverse,  an  enhanced  starch  formation,  will  be  seen  to  be  a  power- 
ful factor  in  altering  the  composition  of  the  wheat  grain.  The  specimens 
which  have  been  just  mentioned  from  Ohio,  and  others  from  Dakota, 
Colorado,  and  Oregon,  illustrate  the  dependence  of  the  relative  percent- 
age of  nitrogen  in  the  grain  upon  the  amount  of  starch  which  it  has 
been  able  to  accumulate. 

MINNESOTA. 

The  specimens  previously  analyzed  from  this  State  were  from  the 
exhibits  of  the  Saint  Paul,  Minneapolis  and  Manitoba  Eailroad  \n  the 
Department  Museum,  but  as  thoy  were  not  considered  representative 
wheats  by  prominent  millers,  and  the  results  were  unsatisfactory  to 
them,  thev  were  invited  to  send  samples  of  their  own  selection  from  the 
crop  of  1883.  The  analyses  given  in  this  bulletin  will,  therefore,  show 
the  composition  of  the  best  spring  wheat  of  Minnesota,  but  it  can  hardly 
be  said  to  represent  the  average  of  the  State,  as  the  samples  were  M 
of  No.  1  hard  wheat. 

The  average  of  the  analyses  previously  published,  of  the  four  made 
this  year,  and  of  all  taken  together,  are  given  below : 


Ajialyaet  and  ooistttaentt. 


RaUroAd 
exhibits, 


Ko.lbftzd 

wheat, 

1883. 


AIL 


Kamber  of  onalysee 

Weight  of  100  graina grams. 

Water percent. 

Ash do... 

Undetennined do... 

Albominoids • do... 

Total 

Nitrogen do... 


Q. 
8.354 


4. 
8.001 


IS. 

8.168 


10.60 

1.71 

75.08 

12.08 


8.04 

1.01 

75.05 

14.40 


8.M 

1.77 

75.00 

18.18 


loaoo 


loaoo 


100.00 


2.03 


2.31 


2.11 


The  average  of  all  probably  fairly  represents  the  production  of  the 
State,  while  *^No.  1  bard  spring  wheat ''  is  richer  in  albuminoids,  but 
small  in  size,  both  of  which  characteristics  are  duo  to  a  lack  of  starch, 
owing  to  the  short  ])eriod  of  growth  and  rapid  maturity  and  consequent 
inability  to  accumulate  that  constituent. 

DAKOTA. 

Through  the  kindness  of  General  M.  Y,  Z.  WoodhuU,  specimens  of  the 
crop  of  spring  wheat  of  1883  from  spme  of  tl^e  leading  farms  of  the 
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Territory  have  been  sent  to  this  division.  As  will  be  seen,  they  arc 
all  extremely  rich  in  albamiuoids  with  the  exception  of  that  grown  in 
Pembina.  One  specimen  contains  18.03  per  cent,  of  albuminoids,  aud 
the  ten  together  average  over  15  per  cent. 

Avtrage  ampoHtian  of  Dakota  ipring  wkeat^  crop  o/1883. 
Weight  of  100  grainB grams..      3. 151 

Water percent..  {?.5l 

Ash do 1.94 

Undetermined do....  74. 11 

Albominoida..... ...do....  15.44 


Total 100.00 


Sittogen  --** - do 2,47 

The  wheat  containing:  1S.03  per  cent,  of  albuiniooids  is  the  richest 
which  has  yet  l>een  analyzed  in  the  United  Btates,  It  was  grown  in 
La  Moure  County  by  Sykes  &  thiffbes,  aud  ist  ^t  course,  a  sprin^j  variety. 
It  Tvould  be  interestiiig  to  obi^eive  the  composiliou  of  a  winter  wheat 
grown  on  that  soil. 

Of  winter  varieties  only  one  specimen  has  been  obtained  from  the 
Territory,  This,  in  compariBon  with  &  spring  wheat  li'om  the  same 
source,  shows  that  the  peculiarities  are  without  doubt  due,  as  has  been 
already  mentioned  in  the  cajse  of  Ohio  and  Minnesota,  to  a  difiTerence  in 
the  anion nt  of  starch  stored  in  the  trrain, 

The  size  ur  weight  per  hundred  grains  of  the  two  specimens  was — 

Winter 3,f>13 

Spring 2,766 

and  the  percentageB  of  albamiiK>ida — 

Winter 10.  ce 

spring 14,35 

the  latter  being  in  inverse  proportion  to  the  former,  so  that  if  the 
wijiter  wheat  were  euppoaed  to  be  diminished  in  size  at  the  expense  of 
its  starch  the  relative  percentage  of  nitrogen  would  rise  to  a  point  near 
that  UBnally  found  in  spring  wheats.  The  spring  wheats  may,  therefore, 
be  r**^ardcd  as  richer  in  nitrogen,  owinj[j,  at  least  to  a  grerit  extent,  to 
their  inability  to  fill  out  the  grain  with  starch  to  a  size  corresponding 
mtU  winter  grain. 

COLORADO. 

In  a  previous  report  the  analyses  were  published  of  a  larfro  nnmbt^r  of 
whcati*  from  Colorado,  grown  during  the  years  1S81  and  ISSi^  by  Prof. 
A*  E*  Blount,  of  the  Agricaltural  College  at  Fort  Collins.  The  average 
oomposition  for  each  year  was  as  follows: 

Avtrttg^  compOMitityn  of  Colorado  whmt  crops  of  1881  attd  1983. 
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Or  for  the  two  seasons : 

Average  compoaiiion  of  Colorado  irheaisfor  the  Iwo  eeasonef  ISSl  and  1882. 

Nnnib<»r  of  v.nioties  auulyzctl .- 45 

Weight  of  100  grains grams..  4.C^ 

Water percent..    9.rc 

Ash do....     2,n 

Oil do..-.     2.38 

Carbhydratee do 70.91 

Crude  liber do l.«2 

Albnniiuoids do 13.31 

100.00 
Nitrogen do 2.13 

Specimens  of  the  crop  of  1883  have  been  examined,  and  the  average 
for  that  year  obtained. 

Average  eompo9itUm  of  Colorado  wheat,  crop  of  1883. 

Number  of  varieties  analyzed 57 

Weight  of  100  grains grams..  3.941 

Water percent..    9.3H 

Ash do 2.09 

Undetermined do 76.711 

Albuminoids do 11.74 

100.00 
Nitrogen do 1.88 

It  is  plain  that  there  has  been  a  very  marked  falling  off  in  aibnmi- 
noids.  Twenty-eight  of  the  fifty-seven  varieties  examined  this  year 
were  also  among  the  specimens  ot  1881.  The  averages  for  the  two 
years  of  the  same  varieties  show  in  the  same  way  changes  such  as  were 
seen  in  the  average  of  all. 

Average  composition  of  twenty-seven  Colorado  wheats  «n  1881  and  in  1883. 


Conctttaeiits. 

1881. 

1883. 

Wi^iirht  of  100  irminfi , 

,,,,,,-, r--srr^ins  . 

4.047 

4.107 

,,.. per  cent.. 

Water 

0.(13 
2.23 
74.52 
18.42 

OilS 

Ash 

do  .  . 

2.00 

XTDdetenniDed 

do.... 

76.68 

Albamlnoids 

do.... 

1219 

^A   _. 

100.00 

moo 

TSfittogpn 

8.15 

1.95 

There  has  been  a  falling  off  in  ash  and  albamlnoids,  and  in  the  weight 
of  100  grains,  and  the  uniformity  of  the  change  in  these  respects  is 
shown  by  a  comparison  of  each  analysis  in  this  regard. 
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C<mpari9on  of  the  crops  of  1881  and  1883. 


Serial  otmiber. 


Weight  of  100 

grain*.         i 


Water. 


Alb. 


AJbnminoids.  I      Nitrogen. 


,    1881. 

i 

1883. 

1881. 

1883. 

1881. 

1883. 

1881. 

1883. 

1881. 

1883. 

?s 

812S. 

.  Grams 
4.702 

Grams. 
4. 223 

Per  a. 
10.55 

***fl.72 

"Vso' 

*9.6i' 

0.55 

...  . 
10.07 

0.63 

"ioAi 

..:•■:"■ 

0.03 



0.74 

""6.75 

"id.  65 

'l0.'24 

"iaiii 

*"'6.'78" 

' 'aso 
"'i» 
"aw 

"'*0.'07 

*"o.*i7 

"io*68' 

**o.'w* 
*"'o.*w 
"io.*oi 
"'"ofii" 

"iiiii* 

Peret. 
'6.53 
"*i68 
"*8.*75 
"8.35 
"  8.*15 
"'8."87 
*""«.' 70 

'"'o.'i'i 
"a89 

*"&90 
' '  D.  IC 
'9.73 
"0.47 
'0.63 

"*io.'7» 

'**R07 
"•"0.30 

'**9.*i.5" 

"*"8.60 
"9.i6 
*"9."i8* 
'*"a27 
'"7.O6 
'*i6."29 

ao6 

'"8.70* 

'"i6.i6 
**io.'o5" 

Psret 
2.24 

"*2."28 
.... 
1.01 

'*'2."o6" 
*"i.*96' 
"1.08" 

'2.04 
"2.02 

■'  2.08' 

'I'.oi 
"i'io 

"2.'57- 

'i'54* 

'  2.17 

""i'io" 
"i.'si" 

"2.23" 
"2.35' 

'"*2.'oH 

2.59 

"'2.' 70 

"**2.*03' 

"i.oo 

"2*67 
'  "2.'32 
*"*i*53" 

'"i'si 

PercL 
"i.65' 
'  *i*26* 
""2.*  16' 

**i*26' 

*'i67* 

**'2.*03* 

"i'is 

*  "i.'oe* 


'"•1*63* 

"i"23* 

"*"2*i6" 
'"i.oi 
"loo" 

"*L*87* 

***i*i2* 

*'i.*07* 
""i*08* 
"*'i*06' 

""i'io" 
"2.*  02* 
"i'io" 

"Hi 

*"2.*05* 
*"*2.*i8' 

'"i'oi* 

'"i'io* 

"i'ii* 

'i» 

PercL 
11.75 

.. 
13.75 

"i2.*25 

"ii'si 
"iiio 

"i2."25" 

"ii."75' 
ii.'id 
*ii*i6' 
'ii"62 
"ii'oi* 

*"i2.*25" 

"ii'U" 
"ii*03" 
"ii'M 
"ii.'io* 

"iiii* 

'i6.'26* 

'*ii*06* 
"iiii" 
"iioi* 
"ii*©" 
"ii'oi" 
"ii'is' 
"ii'ii" 
"ii'ii' 
"ii'ii* 
"ii'oi* 

Peret. 

"i'.so' 
"ii.'os' 
"ii.'88 
"ii.06" 
"ii"26 
"iV.iz 
"11.03" 
"ii*78 
"iios" 

*i4."35 
*iL03* 

"ii."55" 
'i'oe' 
**ii.*M* 
'ii'io' 

"iLOS* 

*ii*65* 
"ii'os* 
**ii.'86* 

*iL"78' 

"ii'o6' 
"ii.'oo* 
*  ii'os' 

"ii'os* 
"iioo" 

"ii'ii" 
"ii'ii" 
"ii'io* 

Peret 

1.88 

'i*26" 
i2i 

"2.31 

"i.'oo" 

"i.88' 

*i'27' 

"  "i"85* 

'iis' 

'i'bi' 

'"i.*66' 

"*i.'66" 

■"i*07" 

"'i'ii* 

"'lto* 

"*i*i6 

"  *i44* 



1.03 

"'i'is' 
'"'i'o7 
"*i*i8* 
""i'is" 

*"i'27* 

'"i'is" 
"'i'ii' 
"'i'ii* 

"'i'ii* 

Peret 
i.67 

7lf 

a« 

m 

Lm 

5.024 

"'iiu' 

1.76 

us? 

1  82 

79 

33 , 

7J4 

Visi 

4.442 

3. 803 

1.90 

SM 

1.06 

7» ::.::::::t  :: :: 

P3i 

T.'l 

r4;K4 

"4.73t) 

;    5.906 

'   . .    . 
'5.137 

:::;:::■ 

3.572 
.1. 030 
3.01^j 
4.ic2' 
4  818 
3.3oi 

1.88 

liri 

r» 

aa 

1.70 

Wi 

hm 

:r» 

rii 

73 

t\^ 

:» 

""zin 
"'i'36 

""L78 

n37 1 

3.761 

1.87 

:% .  _. 

na 

741 

a.86i 

3.442 
'8.730* 

1.60 

tm 

1.86 

•m 

SwU4. 

Bfi 

4.247 
4  425* 

"4.65i 
"3.963 

118 

731 

5.50« 

nil 

1.76 

^ 

&145 

ra 

2.18 

:« 

4.636 

ast 

1.03 

rs 

!1» 

Ti5 

nm 

"4.072 

5.578 
'2.838' 

'i.'ios' 
"4.ioi 

'8.'262 
"5.032* 

'i'iii* 

'*i'54«' 

L85 
i.88 

'^...    :. 

4.409 

Jin ::::;:;: 

2.07 

ra 

^wioo 

Btt 

LOO 

7C 

4.214 

so : 

LOS 

m 

5.536 

a«... 

2.07 

Tis ;.:;:::; 

&764 

rm 

2.24 

7« 

ft.  024 

tm 

2.80 

m 

6wl« 

tm 

2.16 

m : 

&868 

WL : : 

2.02 

There  was  a  loss  of  albaminoids  in  every  variety,  with  four  exceptions, 
^  a  decrease  in  weight  in  all  bot  one.  This  change,  which  at  first 
nemed  rather  sarprisiug,  is  explained  by  Professor  Bioant  in  the  fol- 
towing  letter: 

Colorado  Aoricultural  College, 

Fort  CoUina,  Colo.,  Jwte  17, 1884. 

Mt  DiiR  Sir  :  Tour  letter  of  the  lltb,  inclosing  analyses  of  \?beat6,  received,  I 
iBBoiU  All  rarprised  at  the  falling  off  in  the  albaminoicU  and  other  deleteilons 
■fcifea.    I  IhinK  I  can  give  a  satia&otory  reason  for  the  deterioration. 

Im.  In  Jnne  of  last  year,  while  the^e  wheats  were  in  the  formation  stage,  we  had 
^Wtt  and  destractive  hail-Btorm,  which  almost  entirely  destroyed  my  whole  crop. 
BthuUy  wa«  it  beaten  down  that  it  watt  a  month  before  the  crop  was  where  it  was 
"fctt,  aad  not  half  of  it  then  was  making  anything  like  good  g^ain.    I  find  when 
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the  wheat  plant  is  in  any  way  injured  the  grain  especially  suffers  most.  The  folia^ 
if  anythin*?,  rather  flourishes,  or,  in  other  wopds,  grows  more  vigorously  and  rank. 
The  sap  is  mpre  abnndant,  and  the  grain  prmluciug  elements  nincb  less. 

Second.  Last  year  up  to  August  we  had  much  more  rain  than  ever  before.  Fre- 
quent showers,  followed  by  hot  suns  and  damp,  sultry  air,  made  many  of  my  wheats 
rust.    Those  injured  and  put  bark  by  hail  suffered  most  from  rnst. 

I  am  satisfied  these  are  the  cruhps  of  <leterioration  noticed  in  the  analyses.    The 
difference  in  the  two  seasons  was  as  great  a.s  tJiat  between  ours  generally  and  that  of 
Iowa.     I  think  this  year  will  bring  out  my  hybrids  with  a  better  showing. 
Very  truly,  yours, 

A.  E.  BLOUNT. 
CuTFOBD  Richardson,  Esq., 

A$$i$t€mt  ChemUL 

Professor  Blount's  coDclnsions  are  iDteresting  and  undoubtedly  cor- 
rect, and  show  how  sensitive  wheat  is  to  causes  affecting  its  develop- 
ment. 

Arrested  development  may  apparently  produce  two  results,  according 
to  the  period  in  the  growth  of  the  plant  at  which  it  occurs.  In  the 
Colorado  specimens,  as  Professor  Blount  remarks,  the  supply  of  nitro- 
gen was  probably  cut  off  by  the  injury  done  by  storms.  In  the  cases 
of  the  Ohio  wheats,  which  owed  their  small  size  and  shriveled  ap- 
pearance to  wet  weather  just  before  harvesting,  the  check  to  dev^op- 
ment  came  after  the  nitrogenous  portion  of  the  seed  had  been  stored  up 
and  prevented  the  accumvdation  of  the  starch  which  was  neoessary  to 
make  a  plump  grain. 

Professor  Blount  proposes  to  continue  his  experiments,  and  it  will  be 
very  interesting  to  observe  the  quality  and  composition  of  succeeding 
crops. 

In  1882  the  product  of  several  seed  wheats  sent  to  Colorado  in  1881 
was  found  to  be  much  richer  in  albuminoids  than  the  onginalseed,  and 
in  our  previous  bulletin  attention  was  called  to  this  fact.  Of  the  last 
year's  crop  eight  varieties  were  from  seed  sent  to  Professor  Blount  from 
Washington. 

A  comparison  of  the  analyses  will  show  the  changes  during  ttie  past 
unfavorable  season: 


Comparison  of  Department  seed  and  Colorado 

crops,  188a-'88 

Serial  noinlMr. 

Weight  of  100 
grains. 

Water. 

A. 
Seed. 

ih. 

AlhnmiBoida. 

Kiirofen. 

1 
Seed.     Cropa. 

Seed. 

Crops. 

Cropa. 

Seed. 

Cropa. 

Seed. 

Cropa. 

2178 

Oranu. 
4.152 

Grams. 

"im 

'*8.*656' 

"4."  504 

"4.957* 

"3.*23i 

8.818 

Psret. 
9.84 

"9.40 

"'9.' 74' 


9.00 

**ii.'35 

'*io.'5o 

**io.'38' 

Peret. 

"Hd' 
"a  50* 

**9.*65 

**i6.*25 

"ii.*ii' 

*"V44 

'*0.'2i 

*"*i.'62" 

Peret. 
L73 

*'"i.94* 

'"i'94' 

"*i.'86 

*"L75 

*"i.*95 

"*i:89" 

"*2.'60* 


Peret 
"2.19 

*"2.*io' 

"*i.*95* 
'2.10 

Peret. 
9.98 

*"iL73 

"izio' 

'"io."83' 

Peret 

*'ii.'2o' 
"ii'ii* 

**ii*48" 

"ii'io* 

"ii.'ss" 

io.33 

Peret 
1.60 

"162' 

"Ym 

'"'1.62 

Peret 

2174 

1.7» 

2175 

3.650 

2176 

8.18 

2177 

2.820 

2178 

2.07 

2179 

4.336 

2180 

L98 

2181 

i6i2 

1    12.60 

2.04  , 

;      9.80 

2. 17    -  -  - 

2182 

2L02 

2183  



4.084 

2184 

L85 

2185 

8.062 

2.879 

10.15 

2186 

2.04 
'"2.20 

L65 

2187 

3.138 

16.45 

2188 

4.064 

t    1*W 

2.8t 



Avor»ge 

3.482 

3.022 

10.07 

9.83 

1.S3 

2.10 

11.71  j    12.38 

1.88 

L98 

QMin 

6 
2 

3 
5 

7 
1 

7 

1 

T 

LOM 

1 
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The  averages  sliow  tliat  the  g:op,  notwithstanding  nnfavorable  con- 
ditions, has  improved  in  ash  and  albuminoids  and  size  of  the  grain,  and 
that  the  conclusions  of  previous  analyses  are  verified.  The  last  variety, 
No.  2187-8,  was  the  only  one  to  lose  in  percentage  of  albuminoids,  and 
thi8  was  plainly  because  it  cx)ntained  in  the  seed  a  higher  amount  than 
conld  be  supported  by  Colorado  conditions  in  the  croj).  This  same 
wheat,  the  Geiger,  a  spring  variety  from  Asia,  it  will  be.  noticed  coii- 
taius  a  large  amount  of  ash  in  connection  with  its  high  percentage  of 
albuminoids,  and  loses  the  one  with  the  decrease  of  the  other.  Atten- 
tion has  ah^ady  been  drawn  to  the  intimate  relation  between  ash  and 
albnminoids  in  the  whole  grain  in  the  previous  report,  and  the  reason 
of  this  will  appear  in  later  analyses,  where  it  is  shown  that  the  bran 
and  germ,  both  storehouses  of  nitrogen,  contain  large  amounts  of  ash. 

That  Colorado  is  a  place  where  a  rich  and  fine  wheat  can  be  raised  is 
evident  from  the  work  of  the  past  three  years;  but  it  is  also  plain  that 
all  the  aid  which  human  agency  can  control  mast  be  given  to  this  end. 
Two  samples  of  wheat  grown  in  another  part  of  the  State,  Fremont 
County,  which  have  been  in  the  Department  museum  for  some  time,  are 
not  rich  in  albuminoids,  containing  each  only  9,80  per  cent.  This 
variation  shows  that  great  care  is  always  necessary  to  keep  the  grain 
at  a  high  standard  and  that  in  the  case  of  the  wheats  from  Fremont 
Coimty  something  was  lacking. 

THE  PACIFIC   COAST. 

The  conclusion  was  drawn  last  year  that  Oregon  produced  a  wheat 
extremely  poor  in  albuminoids,  although  the  appearance  of  the  grain 
was  fair  and  large. 

Surprise  having  been  expressed  at  this  statement,  it  was  suggested 
that  an  analysis  should  be  made  of  a  selected  sample  of  Oregon  wheat 
of  the  crop  of  1883.  For  this  pursose  a  specimen  was  chosen  which  the 
Northern  Pacific  Bailroad  presented  to  its  guests  at  a  dinner  in  Walla 
Walla,  doling  the  excursion  given  by  the  road  in  the  antamn  of  1883. 
The  result  (serial  No.  1854)  was  a  complete  confirmation  of  previous 
analyses.  The  percentage  of  albuminoids  found  was  7.70,  and  this  de- 
termination having  been  confirmed  by  duplication,  the  wheat  was  proved 
to  l)e  the  lowest  in  albnminoids  of  any  that  have  been  examined  in  this 
country.  Its  appearance  was  fine,  but  the  size  of  the  grain  smcdler 
than  one  nsnally  expects  in  Oregon  wheats. 

Attempts  to  obtain  samples,  typical  of  the  production  of  the  remain- 
der of  the  coast,  have  failed,  but  a  consideration  of  the  great  range  of 
climate  found  there,  together  with  a  few  analyses  of  samples  found  in 
the  museum  of  the  Department,  lead  us  to  the  conclusion  that  the 
wheats  of  California,  at  any  rate  as  a  whole,  would  not  be  found  to  be 
as  starchy  as  those  trom  Oregon,  except  where  the  climate  corresponds. 

MAIZE. 

Before  considering  the  investigations  of  wheat  i)roducts,  a  synopsis 
of  our  work  ui)on  maize  (corn)  may  well  follow. 

The  average  com])osition  of  com  from  the  various  States,  derived 
from  the  analyses  i)ublished  in  a  previous  bulletin,  differed  very  slightly 
in  their  percentages  of  albnminoids.  The  observations  upon  this  .cereal 
doting  ti^e  past  year  have  been  confined,  therefore,  to  determinations  of 
nitrogen  and  ash  in  a  number  of  samples  from  localities  from  which  none 
bad  been  previously  received,  and  to  taking  the  weights  of  one  hundred 
kernels  of  specimens  from  all  parts  of  the  country. 
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Analyses  of  American  com  ly  Slates, 


Variety. 


Yellow  Flint 

Do 

Do 

Do 

Du 

Do 

Do 

Do 

Do 

nUnoift: 

KcdDpnt 

WbiU^Dent.. 

lisi 

Y«UoVDont. 

Do 

Whit© , 

KodDent 

"White  Dont.. 
Yellow  Dent. 

Do 

Do 

Do 

Do 

Do 

White  Dent... 
Yellow  Dent.. 
Whitw  Dent.-, 
Yellow  Dent.. 

Red  Dent 

White  Dent... 
IQoneentA: 

Yellow  Dent.. 

Do 

Do 

White  DftMt... 
Yellow  Flint.. 
Yellow  Dent . . 
White  Dent... 
Yellow  D«^nt.. 
Yrliow  Flint.. 
Yellow  Dent.. 

Do 

Do 

Do 

Red  Flint 

Mixed  Dent... 
White  Dent... 
Dftkota : 

White  Dent... 

Ked  Dent 

Yelh»w  Dent. . 
Arhite  Dent... 
Yellow  Dent.. 

Do 

Do 

Mixed  Flint... 
Yellow  Dent. . 

Do 

WliiteDent... 
Yellow  Dent., 
lied  Dent 

Do 

Do 

Kohrfwka : 

Yillow  Dent.. 

Do 

Do 

Do 

Mixed  Dent. . . 

Yellow  Dent. . 

Do 

Do 

Do 

Do 

Mixed  Dent... 

Yellow  Dent.. 

Do 


Serial 

nniuler 

A«h. 

Alhnroi- 
noida. 

Sitiofen. 

Per  cert 

Percmt  ] 

Percent 

.^?03 

1.41 

O.H»  , 

1.57 

L'.-iU 

1.  .'.4 

12.43  ' 

].« 

•.•an.-S 

1.  ?1 

0. 1'8 

1.4S 

l!:i»0 

1.45 

0.10 

L46 

2ul»7 

1.24 

•    0.45 

l.M 

2309 

l.r»o 

10.85 

1  ;* 

2400 

l.M 

10.68 

LTl 

2402 

1.50 

10.85 

1.74 

2403 

L47 

12.43 

L» 

2330 

1.27 

R7n 

1.40 

2331 

l.Tl 

32  i'S 

L» 

2032 

\.T^ 

10.6^ 

1.71 

23r!:» 

1.37 

30.  .'it) 

1.68 

2336 

1.  .Vi 

11.38 

LW 

2<37 

l.l.-i 

8.4*» 

1.34 

23« 

1.40 

10.3.< 

LOS 

2343 

1.36 

8.05 

L29 

2344 

2.60 

10.33 

1.6S 

2347 

1.82 

0.28 

L48 

2348 

1.59 

11.38 

1.83 

2349 

1.35 

11.20 

L79 

2:J51 

1.17 

a  40 

1.34 

2352 

1.22 

0.80 

LM 

23.'»3 

1.50 

10.33 

L6a 

2356 

1.S5 

11.03 

L7I 

2362 

L58 

10.83 

1.65 

2365 

1.48 

10.15 

L63 

2806 

L43 

7,88 

La 

2868 

LSO 

ia86 

L74 

lOPO 

1.84 

10.85 

hU 

19".n) 

1.85 

12.43 

LSI 

1091 

1.63 

11.20 

LTl 

1902 

1.80 

0.10 

L4< 

1993 

3.74 

in-n 

L7< 

1994 

1.66 

9.80 

LS^ 

J  995 

1.51 

0.45 

3.51 

1990 

1.73 

R.75 

L4( 

1097 

1.61 

0.80 

L5' 

1908 

1.65 

0.80 

Lr 

1099 

1.66 

10.85 

L7^ 

2202 

2.02 

&40 

L3^ 

2203 

1.67 

0.80 

L5' 

2204 

1.40 

0.10 

l.H 

2211 

1.78 

10.50 

L« 

2217 

1.78 

10.88 

L6. 

2307 

L48 

10.33 

L« 

2.'!<  - 

1.83 

11.38 

L8: 

2.'(0'J 

1.88 

11.38 

i.r 

2310 

1.55 

11.03 

L7( 

2311 

1.71 

10.68 

L7] 

2312 

1.3G 

0.68 

Lft 

2313 

1.80 

11.20 

L71 

2314 

1.35 

10.86 

L7 

2315 

1.06 

12.25 

L» 

2318 

1.71 

11.03 

LT 

23eo 

1.47 

10.33 

L6. 

2321 

1.47 

0.28 

L4J 

2322 

1.03 

11.03 

L7 

2325 

1.84 

10.33 

Lf 

2828 

1.51 

10.50 

Lfi 

2.^71 

1.5f» 

10.15 

LP 

2373 

1.60 

10.83 

L& 

2374 

1.48 

0.80 

L5 

2375 

1.43 

10.60 

1.61 

2376 

2.01 

0.10 

L4 

2378 

1.37 

9.45 

LT. 

2370 

1.50 

ILOO 

L9< 

2880 

1.64 

1L55 

La 

2381 

1.63 

11.73 

L8I 

2382 

1.43 

0.68 

L& 

2385 

1.45 

0.63 

Lfr 

2386 

1.40 

12.25 

»            L0( 

2388 

LU 

10.15 

L« 
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Jnaljf»e9  of  Amet'lan  coifi  by  i9/a<t:«~Coiitinuod. 


Variety. 


I    Serial 
,  uambtrr. 


Ash. 


TeUowDcfnt 

WMte  Dent 

VeUow  Dcmt 

Do... 

Whiui  Flint. 

W1itteDt-Dt. 
V^low  Dent 
IThite  D«at. 
TeOow  Dent 
Mixed  l>ent. 
IThifteDeot. 

Do... 

Do 

TaUoirDont 


1985 
IJWfl 
1987 
1988 

220G  • 
ir2«7 
*J29«  ; 

2300  I 

2aui  I 

V302 
2303 
2304 
2305 
2306 


1.02 
8  08 

2.  UO 
1.85 

1.70 
1.3-. 
1.80 
l.-ll 
1.68 
1.46 
L69 
1.54 
1.58 
1.63 
1.45 


Albumi- 
Doids. 


Nitrogen. 


Perotnt. 

9.10 
12.25 
9.:i8 

8.93 

11.73 
9.  HO 

11.73 
8.40 

11  :iH  : 

10.  Oi  I 
9.GU 

9  ns 

10.33 
9.80 
9.80 


P§rcmt. 

1.46 
1.96 
1.48 
1.43 

1.F8 
1  57 
l.h8 
\.U 
I.f2 
1.71 
1.54 
1.54 
1.05 
1.57 
L67 
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Locality,  ico. 

ABh. 

Albumi- 
noids. 

NitrogexL 

Nd  rubor 

of 
analyBCft. 

lowest 
albumi- 
noids. 

Highest 
aJbiimi- 
nuids. 

America,  1882........ 

Per  cent 

1.52 
1.58 

Per  cent 
10.  40 
10.31 

Per  cent 
1.67 
1.65 

114 

88 

Per  cent 
7.00 

7.Sfl 

Per  cent. 
13-05 

America,  IKS 

12.03 

ATflTftge... 

1.55 

10.39 

1.66 

l.Cl 
l.Ol 
1.72 
l.ftrf 
1.  r^s 

1.04 

202 

7.00 

13.65 

y ew  York  ................ .........^.... 

1.43 
1.48 
1  08 
l.r.7 
1.54 
2.23 
1.50 

10.  54 
10  06 
10.07 
10.75 
10.47 
9.  W) 
10.20 

0 

20 
16 
15 
13 

4 
11 

9.10 
7V«8 
8.40 
9.28 
9.10 
8.93 
8.40 

12.48 

Iffinolf 

12.08 

lluincaota 

12.43 

Dakota 

12.26 

Nebtaaka 

12.25 

CoJonulo ^.. 

Califcvmift 

12.25 
11.73 

AmoDg  the  dett^rmiDatioiis  of  tLe  aj^L  and  nitrojrt^n  in  the  crop  of 
1S,S3,  given  in  tlio  precediu^  Ijiljlri?,  iLere  is  fis  liirki  variation  iia  in  pro- 
viaui)  aiial>Si^s^  and  tbe  coudiiJ^jioua  derived  iVoni  tlie  liLU(*r  ^ire  con- 
Urmetl.  TUe  avcnige  of  uU  tlie  deterDriuiUiuus  tor  each  year  aiwl  for 
Iwtli  together  Tary  only  in  tlje  liurjUii*dtljflof  a  per  cent,  Com  nmy  be 
4ai^l^  tlierefoK:,  witbout  doubt,  to  bt^  very  eoD:^tant  iu  its  toinpottittoii 
witiiiQ  narrow  liniita.  An  occ;i.sion;U  exception  uill  no  doubt  aiipcar^ 
M  is  the  case  of  tlie  ash  in  ecriul  No.  VMu  from  t^tlonirlo,  which  liwea 
to  3,0$  p4^r  cent.f  but  among  over  two  imndred  analyHea  tbita  is  hardly 
nrm&rkable. 

The  averages  for  the  Statics,  lui  irould  be  expeett^d^  Jipree  well.  Col- 
orado in  repn^apnted  by  only  four  apoeimens^  wbieli  imppen  to  be  below 
lie  areragPj  while  Oalifoniia,  rej^reaeuted  by  eleven,  riusea  the  avernge 
!*rr  tlie  Pacific  aIo^>e,  wbieh,  in  the  previous  itiport,  alter  the  analyses 
k'f  tiro  specimoTK*  from  Orefjou,  appeared  very  low» 

Sncb  analyses  by  other  in ve^tj gators  a^n  have  been  collected  since  the 
ni>l>ftaniDce  of  the  last  bulletin  on  this  subject  aj^pear  here  in  a  table 
h}  themselves.    The  results  there  given  ex.>itjcide  with  our  own* 

Previoas  resulta  showed  that  corn  varied  in  wei^jht  from  53  graina 
TMT  hundi^^d  kernels  to  :13  jjniiiis,  avera^iu;;  about  iST.  Uow  far  lo- 
T-iility  and  mimjondinjjs  inftiieneed  this  has  been  to  a  degree  deter- 
mined by  the  e:tflmination  ofspeeiiuens  coUoct&d  by  the  agents  of  the 
Ucjiartaient  from  all  parts  of  the  Union, 

I'he  avenges  of  thu  results  given  in  our  original  report  follow: 

Orn,  average  tceighf  of  JOO  kerttt:U. 


Loo^Utj. 

If  0  of 

MtaploN. 

AT«n2*< 

HlgbML 

Lowell. 

MlB<at« 

LAW 

4^*7 
17T 
140 
SOU 

ni 

'^ 

12 

^ 

15 
64 

7f? 
M 

&8 
17 

Oratit^. 
aO.  T175 
:tO.(M)S3 
4*>.«*.33 
ai.  &4»0 

•Mi.  S^ii 

34.  7727 

M,  W57 
44.fdS« 
417U3 

43.44» 
49.2509 
4^0440 

M.  Ift2> 
1^. l&AU 
64. 10:0 
&1.  2\W 
4T.£4U0 
57.0800 

33.  32<H) 
4J.d&60 

68.ta60 
ML  7100 

6aano 

Oram*. 

13;,  B'V8fl 

-JiWrt.- 

27.4000 

..  ^MmJtfcVf «*. * ...^ «,...., „,..*,..,..,. * 

15.  J\010 

"*ftlwtC«M^SUtcs. « 

K«rt%»^rtita  ftteh^ 

13.8580 
Ifl. 0737 

^«*»M«n>  f(tM« 

22.!fOaO 

VvrnUih  T^^HA  

10.81545 

^-'tii^»««S^.::: ::;::;::::;:::: :. 

21.6030 

^r*"  Vvrt 

28.7rfEi4 

r'iiiM%jv«m,,,,,^„*,,„^_.i„„^..   ^^  ^^  ... .   ...^^  ^*^ 

27  1^300 

^»»JWmop .*,*......,* 

Bfi.7330 

;te^- " 

»4.0A10 
Si.  t400 
M,T7M 

sSp: ~ 

Sf^420O 

?c,  H7a 
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DXNT. 


Locality. 


No.  of 
samplos. 


Average. 


Highest 


OeorcU ...iA 

Morilfc 

AlalMunA  .............. 

MiMiMippl 

Louisiana , 

Micbigan , 

WlMonain , 

Ohio 

Indiana .*. 

nUnoia 

Mlnneeota 

Dakota 

Iowa , 

Nctbraaka 

Misfloarl , 

Arkanaaa 

KaDfiaa , 

Indian  Ttaiiarj , 

Texaa 

Colorado 

Utah 

New  Mexico 

Washington  Tetritoty. 
Oregon  ................ 

CaiifoniiA , 


Oramg. 
39.6891 
83.6086 
37.9680 
36. 0731 
81.  U912 
31.  4784 
22.3190 
32.411*8 
34.  2014 
34.3831 
24  0159 
20.12fl8 
31. 7087 
33.5332 

40.  9470 

41.  8725 
39.8887 
41. 6155 
37.6929 
28.83&6 
29.9303 
85.1580 
28.0880 
35. 4732 
84.9905 


Cframt. 
63.1250 
44.1160 
56.6144 
55.2550 
89.7050 
42.6000 


43.8070 
51.2106 
4&8000 
39.  S.'ilO 
37.2568 
45. 3770 
47. 2490 
57.C890 
55.5810 
65.1700 
48.2520 
57. 2310 
89.1460 
87.6040 


48.8380 
49.1180 


TLDTT. 


ITnlted  States 

New  England  States 

Jiidole  States..... ••...•..••■■■•..■.......•••.......... •••..• 

NoHheni  Central  States 

81 
15 
99 

82.6254 
82.0889 
82.9668 
83.5484 
80.9293 
80.1772 
28.8645 
85w0063 
88.6780 
8a  4801 
17.7670 
28. 4020 
89.23J1 
37. 0470 
80.2896 
38.4430 
41.9360 
45.2060 
30. 7160 
81.  6070 
33.5510 
29.4170 
80.9293 
80. 20M 
81.4166 
26.5140 
2&S320 
29.3970 
41.1520 
84. 1817 
83.8975 
44.1457 
80.8596 
87.1890 
8L0915 

54.4970 
6L7450 
54.4970 
41.6220 
35.6920 
41.2^22 
29.3970 
46.99C0 
44.478S 
41.7080 

17.6820 
17.7670 
18.6985 
25.4800 
26.8200 
17.6820 
2a33!i0 

MoantaJn  region 

35.7850 

PaeiHo  States. •.....•..•.•••■■••••••.••>•.•••....... ......... 

Vai^*    ..   .r 

24.5200 
21. 8015 

New  ffainpshtre  ....■.■■.•■.......... ...••.. 

Yerment • 

30.1690 
51.7450 

26.63V 

28.7824 

New  Fork 

48.1110 
43.7330 
46.2980 
54.4970 

i%,eof^ 

PennsylTanU 

35.6170 
87.5740 

J^JJ^d.T. ^ ^..* ^.. 

86.0S50 

S^nthOtfoiina  ....'......".'..".* .' 

Qeorgia 

41.6220 

25.4800 

I/oniwana. ••.••..«••■•■••.•....•........ 

Michigan • .«••.... 

HinnMoU 

85.6920 
4L2822 
8Z1986 

26.8200 
17.6820 

Dakota 

80.6340 

Montana 

Kansas 

Texas    ...................................................... 

Colorado...... ■..........•.....•..•••.........•..••. .......•> 

TTtah , 

46.9060 
85.0450 
44.4786 
88.7600 

2&7850 

32.7500 

Washington  Territory 

48.8130 

wTSgOB  ....•..■.•*....••.•■■■■■■.••■• .■•..•■■.• ••..•■.■••.... 

.    919SM 

f^M-llfjupLi'tm*  ""***'**************************"*****"  ""*"'* 

88.8066 

84.6109 

DEN^T  AND  FLINT. 


XTniied  States 

84.8330 
33.8303 
41.2140 
33. 4360 
34.2360 
33.  2440 
31. 1340 
86.3.m 
41. 2140 
88.4360 

41.2140 
40.4520 

28.0200 

Sonthem  States. ....•.•■•■.........•.•.•. •.........•.•..•.... 

2a  0200 

Southwestern  Statea. ....................................... 

Mountain  reffion ^ .^...r 

Virginia..,.. 

40.4620 

2&0200 

North /Carolina - 

Florida 

Alabama .........r.r-r....... 

fPexas   ..•..••..•....••..•..■■•.•......•.....■■-.....■.. 

KewMaxioo 
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As  regards  vaiicfy,tbeDent,  as  would  be  expected,  averages  beavier 
perhnndred  kii-nels  than  tlio  Flint,  and  with  it  also  lie  the  extremes 
of  weight,  64  grains  per  hundred  and  thirteen.  In  southern  latitudes  the 
Dent  kernels  are  much  heavier  than  in  the  northern,  between  the  Mid- 
dle States  and  the  Southern  there  being  a  diftVrence  of  ten  grams  per 
bundrod.  In  New  England  Dent  corn  is  Inirdly  ever  raised,  but  the 
Fliut  which  is  raised  nearly  equals  in  wright  the  Dent  of  Pennsylvania. 
Courei-sely,  Flint  only  is  raised  in  the  JSorth  and  Northwest,  and  there 
excels  in  weight. 

The  heaviest  corn  comes  from  Virginia,  North  Carolina,  Kentucky, 
aiid  Tennessee,  and  from  the  last-named  State  the  heaviest  single  speci- 
mens. The  weight  per  hundred  kernels  in  the  larger  corn-producing 
States  averages  about  tliirty-two  grams  (or  an  ouuce),  Missouri  being 
somewhat  higher — forty  gleams. 

CHEXISTBY    OF    THE    ROLLER    MTLLING    PROCESS   OF  GRADUAL  RE- 
DUCTION. 

It  is  the  object  of  milling  to  reduce  the  floury  portion  of  the  wheat- 
grain  to  the  finest  possible  form  without  injuring  its  physical  condition, 
and  at  the  same  time  with  complete  exclusion  of  portions  of  the  bran 
and  germ,  and  such  refuse  products  as  would  injure  its  baking  qualities 
and  color.  An  examination  of  the  structure  of  the  grain  will  enable  us 
to  understand  the  difficulties  to  be  met  and  the  way  in  which  the  dif- 
ferent products  which  have  been  analyzed  are  obtained. 

If  a  blade  of  wheat  were  much  thickened  and  the  two  halves  then 
folded  back  upon  themselves  a  transverse  section  of  it  would  represent 
a  similar  section  of  the  grain ;  that  is  to  say,  the  two  lobes  would  meet, 
forming  what  is  known  iu  the  grain  as  the  crease  within  which  would 
bo  inclosed  and  hidden  a  ])ortion  of  the  outer  covering.  This  explains 
how  difllcult  it  is  in  preparin^f  the  wheat  for  milling  to  remove  all  the 
foreign  m«itter  which  this  crease  contains.  On  the  exterior  of  the  grain 
there  is  found  toward  one  end  a  collection  of  hair,  and  at  the  other  end 
appe^vis  the  embryo,  or  germ.  A  longitudinal  section  shows  both  of 
tlie^e  uiidt'&iraMc  additions  to  the  floury  matter  of  the  grain.  Aside 
from  its  ex  tenor  appf^'aniui.^p  the  wheat-grain  is  essentially  an  embryo, 
tfafi  g^rm,  to;!eil*cr  with  n  Kn;ii^ly  of  food,  the  endosperm  or  floury  mat- 
tariBurrouudifl  hy  tsrvt^ntl  iinmbranos  or  coats  of  gieater  or  le^s  im- 
pdrttiucc,  ( *]i  tht?  t^jittTiur  is  the  first  membrane,  or  cuticle,  a  very  thin 
coating,  easil,v  removed  by  nihbing.  Next  follows  a  more  important, 
because  thi<!Utis  portion  oi'  the;  outer  covering,  consisting  of  two  layers 
ol  eeilidar  iJMsnvj  tlj(i  rplf^frp  and  endocarp.  These  three  membranes 
together  form  the  outer  oovering  of  the  grain,  and  from  one  of  them,  the 
epicarp,  spring  the  haira  whicli  are  found  on  one  end.  These  envelopes 
are  colorless  and  very  light,  constituting  only  from  3  to  3^  per  cent,  of 
tlio  whoks  and  are  more  or  hsa  easily  removed  by  friction.  From  an 
exaTninutlon  nf  a  soiiti<»M  of  the  grain,  it  is  Seen  that  within  the  crease 
th\<  i.i  f>f  voiusc  impossible,  i^n  that  while  the  preparation  of  the  wheat 
lor  milhng  luiiy  rnnuve  Lite  hairs  and  much  of  the  cuticle  and  dirt  it 
cannot  complf  tely  fivo  it  rruin  tliem.  It  is  this  inherent  difficulty  that 
the  rolltrr  niilt^  attempt  to  overcome  by  splitting  the.  grain  along  the 
Creaw  JUid  afterwards  i^Ieii:jitjg  it  wiLli  brushes. 

Undir  lh*>8t'  oiitH^'r  cover  in  ;;js  are  three  membranes,  known  as  the  testa 
or  t'l  J I  *;  i  t  rm,  i  In-  Ug'itt^i^  ;  l  l  i  <  I  1 1  as  em  h  ryo  ks  en  v  elope.  The  testa  is  a  com- 
pact ailoii ,  and  carries  tlte  i:oIoring  matter  of  the  bran.    The  tegmen  is 
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an  extremely  tliin  membrane,  not  easily  seen  except  where  it  becomes 
thick,  and  just  nnder  the  testa  in  the  heart  of  the  crease.  It  is  not  of 
importance  from  a  millinfif  point  of  view.  The  testa  and  tegmen  form 
about  2  per  cent,  of  the  grain. 

The  embryovs  membrane  is  a  continuation  of  the  embryo  around  the 
endos|)erm  or  floury  portion  of  the  grain.  It  is  composed* of  cells  which 
arc  often  erroneously  termed  gluten  cells,  but  the  true  gluten  cells  are 
scattered  through  the  endospeim.  The  cells  of  the  enibryous  mem- 
brane contain  little  or  no  gluten,  and  as  they  are  a  continuation  of  the 
embryo,  it  must  be  nearly  as  undesirable  to  allow  them  in  the  finished 
flour  as  the  germ  itself. 

The  endosperm  is  by  far  the  largest  portion  of  the  grain,  and  it  is 
that  which  is  the  object  of  all  milling  processes  to  separate  from  the 
rest  of  the  wheat  and  grind  to  flour. 

It  consists  of  large  cells  containing  the  granules  of  starch  and  the 
gluten.  At  the  exterior,  nearer  the  embrj^ous  membrane,  it  is  madi 
harder  than  in  the  center  and  contains  much  more  gluten.  In  all 
methods  of  gradual  reduction,  therefore,  the  center  is  of  course  reduced 
first,  and,  being  very  starchy,  is  only  fit  for  a  low-grado  flour,  while  the 
richest  part  of  the  endosperm,  being  harder  and  closely  attached  to  the 
tough  bran  coats,  is  to  a  certain  extent  lost,  or  so  contaminated  with 
small  pieces  of  tlie  bran  as  to  injure  the  color  of  the  flour,  fumishiog 
what  is  known  as  bakers'  grades. 

By  the  old-fashioned  low-milling  process,  or  grinding  between  stones 
placed  very  close  together  and  bolting,  it  was  impossible  to  obtain  % 
flour  entirely  free  from  contamination.  The  advance  to  high  mUhng, 
with  stones  far  apart,  allowing  the  middlings  which  were  produced  to 
be  purified  before  grinding  to  flour,  was  a  step  which  made  it  possible 
to  make  from  winter  wheat  an  excellent  and  pure  flour.  When,  how- 
ever, spring  wheat,  with  its  hard  and  brittle  outer  coats,  became  im- 
portant commercially,  it  w  as  necessary  to  resort  to  the  roller  methods 
of  milling,  which,  in  conjunction  with  peculiar  puri^ing  machineiy, 
would  furnish  a  flour  free  from  all  undesirable  impurities. 

This  process  is  so  complete  that  an  examination  and  chemical  analy- 
sis of  the  products  are  of  great  interest,  as  showing  how  the  different 
constituents  of  the  grain  are  divided.  It  is  unnecessary,  however,  to 
describe  the  process  itself,  long  accounts  of  which  can  be  found  in  the 
millers'  journals  of  the  day  and  in  the  Census  of  18S0,  Vol.  Ill,  Statistics 
of  Agriculture.  It  is  suflicient  merely  to  know  the  namesof  the  products 
and  the  portion  of  the  grain  from  which  they  come. 

The  first  series,  consisting  of  seventy-two  specimens,  is  from  the  mill 
of  O.  A.  PiUsbury  &  Co.,  Minneapolis,  Minn.,  known  as  the  PiUsboi; 
"A."  This  mill,  it  may  be  of  interest  to  know,  is  described  in  the  cen- 
sus report  previously  mentioned.  It  uses  the  ''^  hard  spring  trfceaf,'' which 
is  grown  in  the  Northwest,  and  its  products,  therefore,  are  typical  of 
this  particular  variety. 

The  second  partial  series  is  from  the  mill  of  Herr  &  Cissel,  in  George- 
town, D.  C,  and  the  wheat  used  at  the  time  the  specimens  were  collected 
was  a  mixture  of  Virginia  ^^Fultz^  and  ^^  Longberry.^  Their  prodocts 
are  illustrative,  therefore,  of  the  effect  of  the  roller  process  on  Virginia 
winter  wbeat. 

Tbe  third  partial  series  consists  of  a  few  specimens  resulting  froa 
the  milling  of  Ohio  winter  wheat  by  Warder  &  Bamett,  of  Springfidd, 
Ohio,  by  the  same  methods  as  the  others. 

The  Minnesota  samples,  being  more  numerous^  will  be  taken  up  flitt 
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PABTS  OF  THE  WHEAT  GEAIN  IN  DIFFERENT  MILL  PRODUCTS. 

2001.  Wheat  a$  it  enters  the  milL — The  whole  wheat  grain  mixed  with  oockle,  oats,  and 

other  foreign  seed,  as  it  oomes  from  the  thrasher. 

2002.  JV heat  prepared  for  the  rolls, — The  foi'bigu  seeds  have  been  removed,  with  the  ex- 

ception of  a  lew  grains  of  cockle  and  oatfl.  The  cockle  is  therefore  to  be 
found  in  subseqnent  parts  of  the  process.  The  hairs  have  been  largely  rubbed 
off,  together  with  portions  of  the  cuticle.  Some  hairs  are,  however,  still  left, 
and  portions  of  the  cuticle  remain  attached  and  semi-detaohed,  especially  to- 
ward the  crease.  The  grain  as  a  whole  presents  a  changed  and  much  cleaner 
appearance. 

2003.  Cockle  and  acreenings. — ^Among  the  foreign  seeds  there  are  found  principally 

cockle  and  a  species  of  polygonum  and  oats,  togetlier  with  broken  pieces  of 
wheat,  dirt,  chaff,  &.c. 

2004.  Scouringa  removed  by  cleaners, — ^These  consist  almost  entirely  of  cuticle  and  haim, 

but  portions  of  epioarp,  with  the  hairs  still  adherent,  and  of  endocarp  are 
present.  Treatment  with  iodine  reveals  a  small  amoaut  of  endosperm  or 
starch,  and  shows  the  inner  part  of  the  oater  coats  of  the  grain  are  the  most 
highly  nitrogenous.  The  contrast  between  the  embryous  membrane  and  en- 
docarp and  the  epicarp  and  cuticle  is  promiuent.  The  embryous  membrane 
is  recognized  by  its  roundish  cells ;  the  endocarp  by  its  trausverse  cells,  twice 
as  lon^  as  broad,  and  packed  closely  and  regularly,  like  cigars,  which  has 
fftven  it  the  name  of  cigar-coat,  and  the  epicarp  by  its  very  long  and  irregu- 
lar cells  arranged  longitudinally,  the  cuticle  being  of  a  similar  sort. 

2005.  First  break, — The  grain  is  split  along  the  crease  normally  into  two  halves,  but 

also  frequently  into  fours,  or  even  more  iiirogularly.  The  glistening,  hard, 
floury  endosperm  makes  its  appearance  for  the  first  time.  Comparatively 
little  flour  or  dust  is  made. 

2006.  Chop  from  first  break, — ^This  consists  principally  of  endosperm,  but  small  portions 

of  bran  *  and  germ  are  present,  the  former  including  all  the  various  outer 
coats. 

2007.  8«comd  Inrtak, — In  this  break  the  greater  part  of  the  endosperm  is  separated  from 

the  bran,  and  is  seen  as  large  well-shapen  middlings,  together,  of  oouiae,  with 
some  small  stuff  and  dust. 

2008.  Chop  from  second  break, — This  is  chiefly  endosperm,  with  somewhat  less  bran 

than  the  previous  chop.  Whole  germs  and  parts  are  numerous.  The  endo- 
sperm is  of  all  sizesj  but  the  greater  portion  of  large  angular  fragments.  The 
bran  includes  portions  of  all  the  outer  ooverings,  while  dusty  matter  and 
stareh  grains  are  quite  abtmdant. 
9009.  Third  break,—The  endosperm  is  so  completely  separated  in  this  break  that  it 
only  remains  in  scattered  patches  upon  the  bran,  and  the  embryous  membrane 
is  quite  visible. 

2010.  Chop  from  third  breaJc. — The  middling  or  particles  of  endosperm  are  much  finer, 

and  there  is  more  dust.  Small  portions  of  germ  are  plentiful.  The  branny 
particles  are  similar  in  nature  to  those  in  the  iast  chop  but  smaUer^  and  there 
IS  more  dust  of  a  nitrogenous  kind. 

2011.  Fourth  break.^OxHy  to  be  distinguished  from  No.  2009  by  the  slightly  cleaner 

bran. 

2112.  Chop  from  fourth  break.— "Sot  very  different  in  appearance  from  2010,  except  that 
it  is  composed  of  more  finely  divided  particles.  • 

2013.  F\ftk  break, — Still  cleaner  bran  than  2011.  It  still  holds  a  very  appreciable  por- 
tion of  endosperm. 

3(U4.  Cho]^fromAflh  break,— Chop  contains  a  great  deal  of  branny  matter,  including 
pieces  01  epicarp,  endocarp,  and  embijons  membrane.  The  endosperm  is  very 
tine  and  much  xuixed  with  germ.  Of  course  in  all  these  products  portions  of 
the  testa  and  tegmcu  are  present,  but  they  are  not  easily  seen  except  in 
onreful  preparations. 

2015.  Sixth  brvak,— Barely  distinguishable  from  bran. 

2016.  Chop  from  sixth  break,— Very  largelv  mado  up  of  small  pieces  of  branny  material 

and  germs.    The  endosperm  which  is  present  is  very  fine. 

2017.  i>rfls.~rhis  is  composed  practically  of  epicarp,  eudooarp,  and  embryous  mem- 

brane, the  cells  of  the  latter  having  been  verv  little  disturbed.  There  is  still 
a  little  cuticle  and  endosperm  left,  but  they  have  mostly  disappeared  in  pre- 
vious operations. 

2018.  iS^rtf.—These  are  made  up  of  all  the  different  parts  of  the  grain  in  rather  a 

fine  condition,  some  of  tne  branny  particles  having  endosperm  still  adherent 
tothem.  ^ 

*Bn]i  is  used  in  this  description  as  denoting  and  including  any  part  of  the  coats 
ofthsgxiin. 
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2019.  Middlingff  Uncleaned  Xo.  1.— These  are  the  largest  sized  middlings,  and  coniist 

in  tbcmsolves  of  clean,  angular  fragments  of  endosperm,  buttLey  arc  raised 
witli  considerable  shorts  and  many  whole  and  broken  germs.  They  are  tlie 
most  impnro  of  the  five,  and  an  analysis  will  show  this  fact. 

2020.  MUhUingSf  IJn cleaned  Xo.  2.— All  the  particles  are  finer  than  in  the  previous  mid- 

dlings, and  less  germ  and  bran  is  present,  which  will  produce  a  correspondbg 
change  in  their  chemical  composition. 

2021.  Middiings,  Uncleaned  Xo.  3.— Still  finer  than  No.  2,  and  less  bran  and  germ. 

2022.  MiddlingBf  Uncleaned  Xo,  4.— Finer  than  No.  3,  and  less  bran  and  germ. 

2023.  Middlings,  Uncleaned  Xo,  6.— The  finest  of  all  the  middlings,  with  almost  no  bran 

and  germ.    The  otlect  of  cleaning  will  be  small. 

2024.  Middlingit,  Cleaned  Xo.  1.— Many  of  the  lighter  particles  of  bran  removed,  but 

there  is  much  remaining,  as  well  as  of  the  germ. 

2025.  Middlings^  Cleaned  Xo,  2.-^he  bran  is  to  a  large  degree  removed  in  cleaning  these 

middlings,  but  the  germ  of  course  remains. 
202G.  Middlings,  Cleaned  Xo.  3. — ^The  bran  is  almost  all  gone. 

2027.  Middlings,  Cleaned  Xo,  4.— These  middlings  are  practically  quite  clean  and  pore 

endosperm.    Only  here  and  there  a  particle  of  bran  or  germ. 

2028.  Middlings,  Cleaned  Xo,  5.— Quite  clean,  and  very  small  in  size. 

2029.  First  middlings^  reduction  on  smooth  rolls^-^The  germ  is  flattened,  and  the  endo- 

sperm reduced  in  sice. 

2030.  Ch^  from  first  reduction  of  middlings,— T\nB  sample  appears  to  be  misplaced,  as 

it  contains  much  bran  and  germ. 

2031.  Second  middlings^  reduction  on  smooth  rolls,— A  sample  of  this  reduction  was  not 

furnished. 

2032.  Chopfi'om  second  reduction  of  middlings,— ThiB  chop  contains  a  few  particles  of 

bran  and  germ. 

2033.  Third  middlings,  reduction  on  smooth  roZ2c.— The  germ  is  prominent  in  its  flattened 

condition. 

2034.  Chop  from  third  reduction  of  middlings.—The  bran  «nd  germ  have  been  almost 

entirely  removed. 

2035.  Fourth  middlings^  reducilon  on  smooth  rolls,— hike  the  middlings  themselves, 

merely  reduced  in  size. 

2036.  Chop  from  fourth  reduction  of  middlings.— l^ete  and  there  a  small  particle  of  bran 

seen. 
8037.  Ftfth  middlings,  reduction  on  smooth  rollf.— Resembles  of  oonrse  the  fifth  mid- 
dlings. 

2038.  Chop  from  fifth  reduction  of  middlings,— Thia  is  not  as  white  as  the  chop  from  the 

fifth  reduction,  as  it  contains  bran  and  germ  in  small  quantities. 

2039.  Flour  from  the  first  reduction, — The  grains  of  endosperm  are  clean  and  sharp. 

2040.  Flour  from  the  second  reduction. — The  grains  are  not  as  sharp  as  those  from  the 

first  reduction. 

2041.  Flour  from  the  third  reduction, — Very  much  like  the  flour  ftom  the  second  reduc- 

tion, but  perhaps  a  little  lumpier. 

2042.  Flour  from  the  fourth  reduciio  ti . —More  coherent  and  yellower  than  previous  flours. 

2043.  Flour  from  the  fifth  reduction. — There  is  no  specimen  of  this  flour. 

2044.  Tailings  from  middlings  pnrifier  Xo,  1. — These  tailings  are  coarse.    They  contain 

much  bran,  mixed  with  germ,  and  a  considerable  amonut  of  large  middlings. 

2045.  Tailings  from  middlings  purifier  Xos.  2,  3,  and  4. — ^Much  liner  than  the  previous 

tailings  and  freer  from  germ  and  endosperm. 

2046.  T\ii lings  from  middlings  purifier  Xo.  6.— Largely  composed  of  fine  endosperm, 

mixed  with  bran  and  germ. 

2047.  Tailings  from  Die  first  reduction, — These  are  made  up  of  about  equal  parts  of  fine 

endosperm  and  of  bran  and  germ. 

2048.  Tailings  from  the  second  roduetion,—Thta%  are  finer  than  the  first  tailings,  and 

contain  more  germ.    There  are  also  present  pieoea  of  endospexm,  flattened 
like  the  germ. 

2049.  Tailings  from  third  reduction. — Still  finer,  with  much  flattened  endosperm,  and 

less  grain  and  bran. 

2050.  Tailings  from  fourth  reduction, — Very  finely  divided  and  flattened  endosperm, 

with  only  about  10  per  cent,  of  bran  ana  geiin.    This  should  be  very  evident 
in  the  analysis. 

2051.  Tailings  from  fifth  reduction, — Coarser  than  the  fourth  tailings,  and  like  the 

third  in  quality. 

2052.  Jlepuiified  middHngs.—CosLVHQ  pieces  of  endosperm,  with  ranch  bran  and  germ. 
205(5.  Bakers' flonr. — Slightly  yellow  in  color.    The  grains  lack  distinctuess,  making 

the  flour  lumpy. 
2057.  Patent  fiour, — A  clear  white  grain. 
2056.  Low-grade  flour,— The  grain  is  soft  and  the  floor  dark  and  lumpy.    Partioles  of 

bran  and  garm  are  prominent. 
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2069.  Break  flour, — ^Physically  like  the  bakers'  grade  in  appearance,  but  particles  of 

bran  and  germ  are  present,  making  it  of  lees  Talae. 
MO.  Skm»fl4mr, — ^Thia  flonr  is  white,  of  a  fidr  grain,  with  a  very  little  bran. 
S068.  FUmr  firom  flmt  taiUngt.^A  very  good,  ft^  grain,  bnt  a  little  branny. 

5063.  FUnnr/rom  Mrd  taiUngt.^A  free  grain,  bnt  anite  branny  and  yellow. 

9064.  Fhurfrom  $eoond  tai?iii^.~This  nout  resembles  that  from  the  finit  tailings,  but 
contains  more  bran  and  is  yellower. 

SOTO.  lirwt  germ. — ^This  is  made  np  of  the  finest  particles  of  getm,  and  contains  the 
largest  proportion  of  middlings  and  bran. 

son.  Se^^ana  germ. — ^The  largest  particles  of  germ,  with  little  bran  and  endosperm. 

S072.  Third  germ, — ^A  medium  between  the  two  former. 

S074.  Bran- dtuler  flour, — This  is  black  in  color  and  lumpy.  It  has  little  grain  and  a 
small  portion  of  bran. 

2077.  Stone  stock  No.  2.— A  good  middling,  with  a  little  bran  and  germ. 

S07d.  Stone  stock  No.  3. — ^This  is  not  as  good  as  No.  2.  and  holds  more  bran  and  germ. 

S083.  TaiUngefrom  sixth  break.—TMs  is  made  up  of  aoout  half  barley  shaped  and  flat- 
tened pieces  of  endosperm,  the  rest  being  bran,  with  a  little  germ. 

5064.  Tailings  from  fint  centrifugal  reel.— Largely  flattened  endosperm ;  the  rest  germ, 

with  a  little  bran. 
2085.  Tailings  from  second  centrifugal  reel. — ^Thcse  are  largely  bran  and  flattened  endo- 
sperm with  a  little  germ. 

2066.  Tail  end  of  the  taiUngs.-'As  would  be  expected,  almost  entirely  bran,  with  a  little 

adherent  endosperm  and  a  small  amount  of  germ.  The  ombryous  membrane 
is  still  in  place ;  in  fact  during  the  whole  process  there  is  very  little  of  it  re- 
moved from  the  brau,  and  were  it  the  chief  source  of  gluten,  there  would  be 
very  little  intaiiy  of  the  products.  This,  however,  is  not  the  case.  It  con- 
tains little  or  no  gluten,  being  merely  a  continuation  of  the  germ  and  havlug 
a  similar  composition. 

2067.  Dust  from  No,  1  mtddli»i<^«.— This  is  mostly  onticle  epicarp  and  hairs,  with  smaller 

amounts  of  the  more  interior  parts  of  the  grain. 
9068.  Dust  from  the  dust- catcher. —Thiu  is  all  light,  fluffy  matter,  and  is  made  np  of 
unall  particles  from  all  parts  of  the  grun. 

These  observations  upon  the  proportions  in  which  the  different  por- 
tions of  the  grain  enter  into  the  various  products  enable  us  to  under- 
stand and  interpret  the  chemical  analyses  which  follow  with  greater 
clearness  than  could  otherwise  be  done,  and  it  will  be  seen  afterward 
that  with  a  knowledge  of  the  constituents  of  the  different  parts,  of  bran, 
the  germ,  and  the  endosperm,  it  is  comparatively  easy  to  predict  almost 
ILc  exact  composition  of  any  of  the  mill  products  from  the  above  data. 
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The  wheat  as  it  enters  the  mill  is  subjected  to  a  series  of  operations 
T?hich  removes  dirt,  foreign  seed,  the  fuzz  at  the  end  of  the  berry,  and 
a  certain  portion  of  the  outer  coats,  through  the  agency  of  a  run  of 
stones  and  brushes.  The  result  of  this  oi>eration  is  to  lower  the  amount 
of  inorganic  matter  or  ash,  and  to  increase  or  decrease  the  other  coti- 
8titueuts  but  slightly,  the  albuminoids  being  a  few  tenths  of  a  per  cent, 
greater  in  amount.  The  point  from  which  a  convenient  start  may  be 
made  is  at  the  first  break. 

The  chop  &om  the  first  rolls  is  very  marked  in  its  difference  in  com- 
position firom  the  original  wheat.  It  of  course  has  less  fiber,  and  also, 
it  is  seen,  less  ash,  oU,  and  albuminoids;  in  fact,  it  is  starchy.  It  con- 
tains more  water,  owing  to  the  fiBu^t  that  its  comminution  has  allowed 
it  to  absorb  the  moisture  from  the  air,  and  in  general  it  will  be  observed 
that  the  coarser  or  more  fibrous  a  specimen  is  the  less  water  it  contains, 
while  the  finer  material  holds  more.  For  example,  the  percentage  of 
water  in  several  portions  of  the  grain  is  as  follows : 

Original  grain 9.66 

Beady  for  the  break 8.23 

Chop  from  first  break 13.62 

Fifth  break 7.62 

Bran 10.91 

The  heat  caused  by  the  friction  of  the  process,  of  course,  is  an  active 
agent,  as  may  be  seen  on  comparing  the  original  grain  and  that  ready 
for  the  break.  The  question  of  the  relation  of  the  various  products  to 
hmnidity  is,  however,  considered  in  greater  detail  in  another  portion  of 
this  bulletin. 

The  starchy  chop  from  the  first  break  is  carried  off  to  the  various 
parifying  and  grading  machines,  but  for  the  present  it  will  be  lefl^  as 
it  is  desirable  to  follow  the  breaks  to  the  end. 

The  tailings  from  the  first  scalper,  consisting  of  the  wheat-grain  split 
open  along  ttie  crease,  which  serve  to  feed  the  second  break  after  the 
cleaning  which  they  undergo,  vary  but  little  from  the  wheat  which  goes 
to  the  &st  break.  There  are  slight  differences  which  must  be  attrib- 
uted to  the  difficulty  of  selecting  and  preparing  for  analyses  samples  of 
the  product  of  the  different  breaks,  the  finer  chop  having  a  tendency  to 
sift  oat  from  the  lighter  bran,  but  they  are  not  great  enough  to  vitiate 
the  conclusions.  In  the  first  break  so  little  is  done,  except  to  crack 
open  the  wheat  and  clean  it  for  the  following  rolls,  that  only  a  small 
change  should  be  expected. 

The  chop  from  the  second  break  is  more  from  the  center  of  the  wheat- 
grain.  It  contains  less  ash,  fat,  and  albuminoids  than  any  of  the  break 
products,  and  indudeSi  as  was  shown  by^our  preliminary  investigation, 
the  greater  i)ortion  of  the  endosperm. 

The  tailings  supplying  the  third  break  already  show,  owing  to  the 
greater  amount  of  chop  produced  on  the  second  break,  a  marked  in- 
crease in  those  constituents  which  are  i>eculiar  to  the  outer  portions  of 
the  grain ;  that  is  to  say,  there  has  been  a  marked  Increase  in  ash,  fiber, 
and  albuminoids.  This  increase  becomes  still  more  apparent  from  break 
to  hreak  until  the  bran  alone  is  left,  which  contains  more  ash  and  fiber 
than  any  other  product  of  the  wheat.  The  several  chops  increase  in  a 
like  nmnner,  the  last  or  sixth  break  chop  holding  more  albuminoids 
than  the  bran,  and  even  any  other  of  the  resulting  material.  This  is 
probably  due  to  the  comminution  of  the  bran  in  the  last  break,  and 
ooimequenily,  as  will  be  seen,  the  middlings  from  this  chop  are  richer 
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in  nitrogen  than  any  other,  although  not  the  richest  in  gluten,  owing  to 
the  proportion  of  bran  and  germ  which  they  contain. 

Having  followed  the  grain  through  the  breaks  to  the  bran,  the  prod- 
ucts of  the  purification  of  the  chop  remain  to  be  stndied. 

The  shorts,  or  branny  particles  removed  fipom  the  chop  or  firom  the 
middlings  by  aspirators,  contain  much  less  fiber  and  ash  than  the  bran, 
although  they  are  of  similar  origin,  that  is  to  say,  from  the  outer  coats 
of  the  grain.  The  analyses  point  to  their  origin  from  those  portions  of 
the  coat  which  contain  less  ash  and  fiber. 

The  middlings  are  graded  into  five  classes,  and  in  their  original  un- 
cleaned  state  they  difi'er  chemically  in  the  fact  that  from  No.  1  to  Ko.  5 
there  is  a  regular  decrease  in  ash,  fiber,  and  fat,  while  No.  5  is  richer  in 
albuminoids  than  any  other.  This  would  be  expected  from  our  pre- 
liminary examination,  which  showed  a  decrease  in  bran  from  beginning 
to  end,  and  that  No.  5  was  the  purest  endosperm. 

After  cleaning,  the  same  relations  hold  good,  but  owing  to  the  re- 
moval of  the  branny  particles  there  is  in  all  cases  a  loss  of  ash  con- 
stituents and  fiber.  The  effect  of  cleaning  is  more  apparent  in  Nos.  1 
and  2,  where  more  bran  is  removed. 

The  reduction  of  the  middlings  on  smooth  rolls  changes  the  compo- 
sition but  slightly,  and  the  flours  which  originate  trom  this  process  are 
very  similar  to  the  middlings  from  which  they  were  produced.  That 
from  the  fourth  reduction  is  richer  in  nitrogen,  as  would  also  be  the 
case  with  the  fifth,  although  want  of  a  specimen  prevented  an  analysis. 

The  tailings  from  the  middlings  purifiers  present  the  usual  character- 
istics of  by-products,  which  owe  their  existence  to  the  outer  part  of  the 
grain  with  its  high  percentages  of  ash  and  fiber,  and,  in  this  case  cdso 
of  nitrogen.  It  is  remarkable,  however,  that  the  tailings  marked  No.  6 
contain  only  onethird  as  much  ash  as  the  others,  but  this  is  explained 
by  the  fact  that  they  are  largely  composed  of  endosperm. 

The  tailings  from  the  different  reiiuctions  are  nearly  alike  in  compo- 
sition, with  two  exceptions :  Those  from  the  fourth  contain  little  ash 
fiber  and  nitrogen.  Like  No.  6  of  the  purifier  tailings,  they  conriBt 
largely  of  endosperm.  Those  ftom  the  second  reduction  contain  much 
germ,  and  are  therefore  richer  in  nitrogen  than  the  rest. 

The  repurifled  middlings,  as  might  be  expected,  contain  much  more 
ash,  oil,  and  fiber  than  the  original,  and  there  is  also  an  increase  in 
nitrogen  but  not  in  gluten,  owing  to  the  large  amount  of  bran  they 
contain. 

Analyses  of  the  three  grades  of  flour  as  furnished  to  the  market  fol- 
low. From  a  cursory  glance  it  might  be  said  that  the  low-grade  flour 
was  the  best,  as  it  contains  the  most  albuminoids,  but  its  weakness  is 
discovered  in  the  fact  that  it  has  only  4  per  cent,  of  gluten.  The  bakers' 
flour  contains  more  ash,  oil,  fiber,  albuminoids,  and  gluten  than  the 
patent,  but  owing  to  the  increased  amount  of  the  first  three  constituents 
mentioned,  it  is  proportionately  lacking  in  whiteness  and  lightness. 
The  two  flours  each  have  their  advantageous  points. 

Several  other  grades  of  flour — ^break  flour,  stone  flour,  and  flours  fix)m 
the  first,  second,  and  third  tailings — are  all  very  similar,  and,  as  far  as 
chemical  analysis  is  concerned,  good.  The  preliminary  examination 
has,  however,  shown  certain  detects  in  each.  The  break  flour  is  richer 
in  albuminoids  and  gluten  than  any  other,  and  if  it  were  pure  and  its 
physical  condition  were  good,  it  would  be  of  value. 

The  roller  process  is  distinguished  for  the  completeness  with  which 
it  removes  the  germ  of  the  grain  during  the  manufacture  of  flour  by 
flattening  and  sifting  it  out.  This  furnishes  the  three  by-produotB  which 
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are  known  as  first,  second,  and  third  germ.  They  consist  of  the  germ  of 
the  wheat  mixed  with  varying  proportions  of  branny  and  starchy  mat- 
ter, the  second  being  the  pnrest.  They  all  contain  mnch  ash^  oil,  and 
nitrogen,  and  if  allowed  to  be  ground  with  the  floar  blacken  it  by  the 
presence  of  the  oil  and  render  it  very  liable  to  fermentation,  owing  to 
the  peculiar  nitrogenous  bodies  which  it  carries.  A  more  complete 
analysis  appears  in  another  place. 

The  flour  from  the  bran-dusters  is  much  like  that  from  the  tailings, 
and  like  the  stone  stock,  from  a  chemical  point  of  view.  This  merely 
shows  that  chemical  evidence  should  not  alone  be  taken  into  consid- 
eration, for  the  bran-duster  flour  is  a  dir^%  lumpy  by-product,  while  the 
stone  stocks  are  valuable  middlings.  Analyses  of  various  tailings  are 
next  in  the  series,  and  need  no  comment.  Those  of  the  dust  from 
middlings  and  dust-catchers  are  rather  surprising,  in  that  they  both 
contain  much  gluten  and  the  first  one  much  fiber,  but  this  is  due  to 
their  containing  both  bran  and  endosperm. 

To  follow  the  gluten  through  the  process  it  Is  necessary  to  go  back  to 
the  breaks.  The  amount  in  the  varioui^  chops  does  not  vary  greatly. 
There  is  an  apparent  anomaly,  however,  in  the  fifth  and  sixth  breaks, 
where  no  gluten  was  feund  in  the  feed,  but  much  in  the  chop.  This  is 
owing  to  tiie  fhot  that  the  feed  has  become  at  this  point  in  the  process 
60  branny  that  by  the  usual  method  of  washing  to  obtain  the  gluten  it 
does  not  allow  of  its  uniting  in  a  coherent  mass  and  separating  from 
the  bran. 

Among  the  middlings,  both  uncleaned  and  cleaned,  the  fourth  is  the 
richest  in  gluten,  and  the  result  of  the  process  of  cleaning  is  to  increase 
the  amount^  although  slightly  diminishing  the  nitrogen,  which  is  due  to 
the  removal  of  the  branny  matter,  which,  though  rich  in  nitrogen,  is 
poor  in  gluten. 

In  the  products  of  the  reduction  on  smooth  rolls,  the  chops  from  the 
higher  middlings  are  the  richest,  and  if  the  analyses  of  the  flours  were 
oomplete>  Ko.  4  would  probably  contain  more  than  the  lower  numbers. 

The  tauings  ate,  as  has  been  already  said,  remarkable,  not  so  much 
Hiat  Ko.  1  has  no  gluten,  but  that  liTos.  2, 3,  and  4  have  7.62  per  cent.,  and 
Ko.  6  as  much  as  14.37  per  cent.  The  regular  increase  shows  that  the 
highest  numbers  must  contain  a  large  portion  of  endosperm. 

That  this  is  the  case  the  microscopic  examination  of  the  different 
tailings  has  shown.  Ko.  1  is  found  to  consist  almost  entirely  of  the  outer 
coatings  of  the  grain ;  Kos.  2,  3,  and  4  of  the  same  mixed  with  a  large 
proportion  of  endosperm,  which  is  attached  thereto,  while  in  No.  6  it  is 
difficult  to  discover  any  large  amount  of  anything  but  flouring  material, 
and  the  small  percentage  of  ash  shows  also  that  it  cannot  contain  much 
bran. 

In  a  like  manner  No.  4  tailings  from  the  reductions  has  13.34  per  cent 
of  ^nten,  which  is  owing  to  the  large  proportion  of  endosperm  which  it 
contains,  and  in  this  pase,  too,  the  met  of  the  presence  of  so  much  of 
the  interior  of  the  berry  is  presagedW  the  low  percentage  of  ash.  The 
remahung  tailings  of  this  class  have  little  or  no  gluten,  with  the  excep- 
tion of  No.  1,  as  they  contain  very  little  endosperm. 

In  connection  with  the  remaining  specimens  the  gluten  has  been  al- 
ready mentioned,  and  the  results  as  a  whole  warrant  the  conclusion 
that  less  of  it  is  wasted  in  the  by-products  than  would  be  imagined. 
For  a  complete  discussion  of  this  point  data,  which  are  not  at  hand,  in 
regard  to  the  per  cent  of  each  material  produced,  are  necessary. 

l%e  products  from  Virginia  wheat,  similar  to  tnose  which  have  just 
been  described,  present  the  same  but  not  as  wide  variations  in  the 
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breaks  and  in  the  flours ;  the  low  grade,  instead  of  containing  less  glu- 
ten, has  more  than  the  bakers'  or  patent.  This  may  be  dae  to  the 
greater  softness  of  the  wheat,  in  consequence  of  whidi  it  is  less  suited 
to  the  process,  a  fact  which  is  conflrmed  to  a  certain  degree  by  the 
specimens  of  flour  fh>m  Ohio  wheat,  among  which  the  low  grade,  al- 
though not  exceeding  the  other  brands  in  the  amount  of  gluten,  ap- 
proaches very  nearly  to  them,  and  it  is  therefore  only  reasonable  to 
conclude  that  the  spring  wheats  are  particularly  suited  for  roller-milling. 

BELATION  OF  NITBOGEN  TO  PHOSPHORIC  AOID. 

The  variations  in  the  percentages  of  ash  in  the  diiferent  parts  of  the 
grain  and  in  the  constituents  of  the  ash  of  each  part,  as  far  as  investi- 
gated, correspond  closely  with  the  results  of  Dempwolff.*  Our  results 
are  at  present  incomplete.  They,  however,  fiirnish  the  data  for  an  ex- 
amination of  the  relation  of  nitrogen  to  phosphoric  acid. 

Starting  with  a  ratio  of  2.8  in  the  whole  grain,  with  every  purification 
of  the  product  the  figure  rises  until  it  reaches  the  highest  grade  mid- 
dlings and  patent-flour ;  that  is  to  say,  as  we  approach  the  more  perfect 
products  there  is  a  greater  loss  of  phosphates  than  of  nitrogen.  Tlie 
highest  ratios  are  found  in  the  patent  flours  and  in  the  chop  and  mid- 
dlings, which  lead  directly  to  this  product.  In  the  flours  from  the  re- 
duction of  the  different  grades  of  middlings  the  change  in  the  ratio  is 
gradual  and  corresponds  closely  to  the  inverse  change  in  the  amount 
of  phosphates  in  the  ash.  A  hi^h  ratio  denotes,  therefore,  a  deficiency 
in  phosphates,  and  this  is  the  chief  £a>ult  with  the  high-grade  flours. 

THE  GERMS. 

One  of  the  characteristic  features  of  the  roller-milling  process,  as  has 
been  mentioned,  is  the  removal  of  the  germ  of  the  grain,  thus  prevent- 
ing its  injuring  the  quality  of  the  flour.  Among  the  by-products  of  the 
Pillsbury  mill  are  included  three  separations  of  germs  known  as  first, 
second,  and  third.  They  are  all  rich  in  oil  and  albuminoids,  which  to- 
gether form  one-half  of  the  substance.  The  second  germ  seems  to  be 
freer  firom  contamination  and  was  selected  for  a  more  detailed  examina- 
tion. 

The  following  determinations  were  made : 


Analysis  of  germ. 


C0Ofltiitll6Bti> 


Peroent  Peroent 


Water.. 


oa. 


Bolabl«  in  80  per  eent  alcohol. . . . 

IneolTible  In  water 

Soluble  in  water 

Sugar  or  dextrine 

Kon-rednoinK  subetaace.. 

Albuminoids 

SoUible  in  water 

Dextrine 

Albuminoids 

Starch,  Ao.,  undetermined 

Fiber 

Inaolnble  albuminoids 


28.45 


as.  47 


4.44 


a  75 

6.45 
15.01 


1.98 


ia85 

2.94 
3.65 


1.44 

3.00 
B.95 
L75 

2&eo 


100.00 


'  Liebig's  Aimalexi  der  Chemle,  ozliz,  345. 
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The  interest  of  the  analyses  centers  in  the  presence  of  so  much  sugar 
and  soluble  albuminoids.  The  sugar  has  been  calculated  to  percentage 
as  if  it  were  dextrose.  It  does  not  reduce  Fehling's  solution  until  in- 
verted by  acids.  It  is  dextro-rotatory,  by  inversion  becoming  less  so, 
bat  not  laevo-rotatory.  It  is  uncertain  whether  it  is  formed  from  starch 
which  may  be  present  through  the  action  of  some  ferment  in  the  germ ; 
bnt  it  seems  probable,  especially  since  so  much  soluble  nitrogen  is 
present  pointing  to  diastatic  action,  and  it  may  be  classed  somewhere 
between  dextrine  and  maltose.  In  tact  it  has  been  found  that  the  water 
extract  if  left  in  contact  with  the  residue  of  ttie  germ  would  soon  be  the 
cause  of  a  peculiar  fermentation.  This  shows  the  bad  effect  the  pres- 
ence of  this  soluble  albuminoid  would  have  in  flour,  causing  a  fermenta- 
tion or  putrefaction  which  would  iiyure  and  discolor  it.  The  oil  in  the 
germ  is  also  an  additional  source  of  trouble,  in  that  it  is  readily  oxidized 
under  certain  circumstances  and  tends  to  blacken  the  flour. 

THS  BBLJlTIONS  OF  THE  WHEAT  GHAIN  AND  ITS  PBOBUOTS  TO  THE 
HTJBAIDITY  OP  THE  AIB. 

In  the  report  of  W.  H.  Brewer  on  the  cereals,  in  Vol.  Ill  of  the  Oen- 
sns  for  1880,  he  gives  the  results  of  certain  experiments  by  Hilgard,  of 
California^  showing  the  changes  in  weight  of  wheat  when  exposed  to 
alternations  of  dry  and  moist  air.  California  wheat,  being  particularly 
dry  as  it  comes  firom  the  hot  valleys  where  it  grows,  absorbs  a  large  amount 
of  moisture  in  the  seaports  or  during  transportation  by  sea.  Brewer 
extended  these  experiments  to  all  the  cereals,  and  weighing  them  at 
intervals,  found  that  under  the  conditions  which  he  employed  they 
without  exception  lost  about  the  same  amount  from  summer  to  winter 
that  they  would  gain  from  winter  to  summer,  and  that  when  artificially 
dried  and  again  exposed  to  the  air,  a  few  minutes  would  suffice  for  the 
absorption  of  several  per  cent,  of  moisture. 

The  importance  commercially  of  this  capacity  for  absorbing  or  losing 
moistnre  is  of  course  apparent,  and  experiments  were  undertaken  before 
the  appearance  of  Brewer's  report  for  a  more  thorough  investigation  of 
the  subject,  in  reference  especially  to  mill  products. 

The  materials  were  exposed  in  the  balance-room  of  the  laboratory  of 
the  Department  properly  protected  by  a  screen  from  exterior  influences 
other  than  atmospheric.  The  condition  of  the  atmosphere  was  noted  by 
means  of  a  psychrometer  at  the  time  of  weighing. 

The  first  series  consisted  of  a  number  of  flours  from  Minnesota,  all 
milled  by  the  roller  process  from  hard  spring  wheats.  Three  of  the  five 
contained  nearly  8  per  cent,  of  water  originally,  one  a  little  over  9,  and 
one  over  13.  The  first  day  of  exposure  was  comparatively  dry  for  the 
climate  of  Washington,  but  evidently  moist  as  compared  to  the  locali- 
ties from  which  all  the  flours  but  one  had  come,  because  there  was  a 
large  gain  in  the  part  of  three,  a  small  gain  by  the  Pillsbury  « A,'^  and 
a  loss  by  the  only  one  holding  originally  a  large  amount  of  moisture ;  in 
^t,  the  result  was  an  approximation  to  equalization  of  moisture  in  all, 
as  would  be  expected.  If  we  add  the  gains  and  subtract  the  losses,  the 
figares,  though  not  representing  actual  percentages,  would  appear  for 
moisture  as  follows  on  the  second  day : 
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Number. 

OrifflDftl 
moisture. 

Gain  or 

i0«8. 

.lay. 

2114 * *...... 

9.4$ 
7.80 
7.83 
7.W 
13.60 

+2.15 
+2.80 
+2.10 

-a.  28 

10.13 

2115 * 

9.W 

2118 

10.16 

2U7 .., w » ,.     . 

10  12 

2120 a 

10  41 

The  first  day'B  ttpostire  was  anfiaolent,  therefore,  to  equalize  the  mois^ 
nre  in  all  the  flours,  and  folloiwing  them  through  the  succeeding  weeks, 
they  all  appear  to  be  susceptible  to  the  changes  in  condition  of  moist- 
ure in  about  the  same  degreo. 

A  specimen  of  the  whole  grain  exposed  beside  the  flour  proved  itself 
not  AS  susceptible  as  the  finer  material,  but  nevertheless  responded  to 
a  certain  degree  to  the  daily  changes  in  humidity.  A  tabulation  of  thd 
results  follow: 
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The  approximate  agreement  between  the  difTerent  grades  of  flour 
nnder  ordinary  conditions  being  apparent,  they  were  submitted  to  an 
atmosphere  nearly  saturated  with  moisture:  tiiat  is  to  say,  they  were 
placed  under  a  bell  with  a  dish  of  water.  They  all  gained  from  7  to  9 
per  cent  over  their  air-dry  weight,  but  the  low  grade  and  patent  flour 
possessed  the  largest  capacity  for  moisture,  the  bakers'  holding  about 
2  per  cent.  less.  On  removtU  to  dry  air  this  gain  was  lost  in  a  very  few 
hours,  the  bakers'  losing  a  proportionately  larger  amount  than  the 
others.  Whether  it  is  owing  to  a  larger  percentage  in  gluten  in  this 
flour  that  it  gains  less  and  loses  more  water  than  others  is  questionable, 

A  Minnesota  patent  exposed  in  a  small  desiccator  to  air  saturated 
with  moisture  absorbed  more  than  26  per  cent,  of  its  original  weight  in 
sixty-four  hours,  and  in  one  hundred  and  eight  hours,  or  four  days,  more 
than  29  per  cent;  but  at  that  time  a  film  of  mould  covered  the  flour.  The 
determinations  at  intervals  showed  the  gain  to  be — 

Weight  of  flour  taken 1.0000 

Weight  after  35  minutes 1.0885 

Weight  after  18  hours 1.0930 

Weight  after  22  hours I.a005 

Weight  after  42  hours 1.9406 

Weight  after  64  hours 1.2670 

Weight  after  92  hours •. 1.«915 

The  flours  are  plainly  more  susce])tible  to  moisture  t^hau  the  grain, 
owing  to  their  greater  comminution.  It  was  found  in  Oalifomia  that 
the  latter,  after  being  artificially  dried,  would  absorb  26  per  cent,  at 
moisture.  Here  a  flour,  although  not  dried,  has  absotbed  over  29  per 
cent,  of  its  original  weights 

To  decide  what  parts  of  the  grain  were  able  to  absorb  and  retain  tiie 
most  moisture,  how  fEur  the  degree  of  comminution  affected  the  restllt, 
several  of  the  most  prominent  products  of  the  roller  process  were  triated 
in  the  same  way  as  the  previous  spedmens. 
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The  coarser  prodaots  absorbed  less  moisture  than  the  finer,  at  least 
where  there  was  a  marked  change,  and  among  the  fine  material  tiiere 
was  less  difference  than  might  be  expected.  The  germ  after  more  tiian 
two  months'  exposure  seemed  to  have  aooumolated  more  water  than 
any  other,  but  a  rather  dry  atmosphere,  with  the  thermometer  at  73^  F. 
on  the  27th  of  June,  brought  the  whole  series  below  their  original  de- 
gree of  moisture.  A  fresh  portion  of  the  germ  exposed  for  a  few  days 
for  comparison  with  that  which  had  been  weighed  out  longer  rapidly 
reached  a  point  even  in  excess  of  the  latter,  it  being  fresher  and  not 
caked  so  much  together.    The  gains  and  losses  were  as  follows : 

NO.S078. 

May  24, 1. 30  p.  m 102,^ 

Mfty24,2.30p,m 103.18 

Mav26,10a.m 103.93 

May  28, 10  a.  m 104.83 

May  29, 10  a.  m 99.28 

June  5,10  a.m 100.83 

June  9,10a.m 106.13 

June  10, 10  a.  m 107.^ 

and  then  left  in  the  balance  case  with  a  dish  of  sulphuric  acid  for  forty- 
eight  hours : 
June  12 104.06 

and  over  chloride  of  calcium  in  a  desiccator  forty-eight  hours : 

June  14 96.38 

or  nearly  dry. 

The  results  are  instructive,  and  show  how  susceptible  all  portions  of 
the  wheat  grain,  in  whatever  state  of  comminution,  are  to  hygroscopic 
conditions;  and  it  will  be  noticed,  as  was  found  by  Brewer,  that  in  sum- 
mer the  amount  of  moisture  held  by  grain  is  larger  than  in  winter. 

FLOUBB. 

The  analyses  of  flours  given  in  a  previous  bulletin  having  proved 
unsatisfactory  to  the  millers  of  the  Northwest,  they  ftimished  the  De- 
partment with  a  series  of  selected  samples  of  the  best  Minnesota  and 
Dakota  "patents."  These,  together  with  an  Ohio  and  a  District  of 
Columbia  "patent  flour"  ootained  directly  from  the  millers,  have  been 
analyzed. 

American  flours  of  1883. 


1860. 

noo. 

2007. 

tU4. 

9I1S. 

2116. 

lUT. 

2118. 

till. 

S2L 

Water 

P0reL 

12.92 

.t4 

.18 

L71 

10.68 

85.62 

10.76 

11 08 

.82 

.16 

1.60 

».08 

28.55 

9.08 

P«r«t 

11.48 

.88 

.21 

2.07 

12.05 

P«r«t 

8.48 

.80 

.26 

1.90 

12.43 

30.14 

10.85 

Psret 
7.80 
.42 
.27 
2.02 
12.60 
41.05 
1L74 

P$rcL 

7.8S 

.42 

.28 

L99 
12.48 
40.82 
1L81 

Ptret 

7.97 
.45 
.28 

L88 
11.73 
85.20 
10.58 

PtrcL 

1,H 

.42 

.26 
118 
18.80 
36.00 
11.11 

Pm'0L 
&11 

.62 

.32 

2.16 

in  48 

44  W 
!.'  .'9 

1L» 

Ash 

.01 

p^» 

.48 

Nitrogen 

218 

Albmninoidi 

Hoist  fflaten 

Drygmten 

18.08 
86. 78 
1108 

1856.  PAteat  floor,  Waider  k.  Bamett,  Springfield,  Ohio. 
2100.  Patent  flour,  Herr  A  ClMel,  Georgetown,  D.  C. 
2057.  Patent  flonr,  0.  L.  PiUabnry.  HinneAnoUa,  Minn. 


Apoiia, 
Hinnei 


2114.  Patent  floor,  PilUbnry  ••  A,^*  liefl  Minneftp<dii,,Mton. 

2115.  Patent  floor,  Bed  Biver  Bolltt  MUla.  Fernu  Palla,  Hina. 

2116.  Patent  floor,  R.  L.  Frasee.  Frasee  City.  lOnn. 

2117.  Snow  Clood.  Pembina  Hill  Company,  Pembina,  Dak. 

2118.  Pargo'ft  Best,  Fargo  Boiler  Mllli  Fargo,  I>alt. 

2119.  No.  1  Straight,  Fargo  BoUer  Millt,  Fargo^  Dik. 
2121.  Patent  Floor,  George  DaTii,  Ottawa*  MIbb. 
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Ill 


The  Baetem  flour  is  poorer  in  nitrogen  and  glnten  than  any  of  the 
others.  In  fact  the  floors  follow  closely  the  oomi)08ition  of  the  wheat 
which  has  been  examined  from  the  same  parts  of  the  country.  Dakota 
makes  a  flonr  richer  than  any  other  in  glnten  in  the  same  way  that  it 
prodaces  a  wheat  of  that  description.  The  sample  from  Pembina,  like 
the  wheat  from  that  locality,  is  lower  than  any  other  spring-wheat 
flour.  The  average  of  these  "Northwestern  spring-wheat  flours"  is  high, 
and  in  comparison  with  the  rest  of  the  country  they  are  the  richest 
which  have  been  analyzed.  They  compare  favorably  with  Hungai-ian 
roll  floor;  which  they  closely  resemble. 

Average  compoMon  offloun. 


ConititaeBtt. 


Eighteen 

for  baking 

experi- 

menta. 


Witer 

▲«h 

Altanlooids . 


Percent. 
12.85 


1108 


Forty-nine 
flonre,n. 
S  Centtis. 


P$reenL 

ILM 

.68 

U.80 


Sight 

ERatem 

flours. 


Hinno 
ftnd  Pakotft 
flonn. 


Peremt. 

12.48 

.55 

10.il 


Per  cent. 
8.88 
.44 
12.82 


Another  peculiarity  of  the  spring-wheat  flours  is  their  dryness.  It 
will  be  seen  in  the  averages  that  they  contain  several  per  cent,  less 
moisture  than  the  Eastern  specimens.  From  the  results  of  the  experi- 
ments on  the  relations  of  such  material  to  atmospheric  conditions  it  is 
phkin  that  they  would  gain  weight  on  transportation  east  or  to  the  coast, 
and  other  things  being  equal,  a  barrel  of  dry  Western  flour  would  make 
more  bread  than  a  barrel  of  Eastern.  This  is  certainly  an  important 
fiictor  in  the  consideration  of  the  value  of  flours.  In  specimens  Ifos. 
2057  and  2121  the  absorption  had^  to  a  large  extent,  taken  place,  while 
flie  others,  being  tightily  boxed,  were  received  without  any  absorption. 
How  readily  this  would  have  taken  place  had  an  opportunity  occurred, 
will  be  seen  in  the  analyses  of  the  flours  used  for  baking. 

In  tiie  light  of  the  preceding  analyses  there  seems  to  be  no  reason  to 
doubt  but  that  the  introduction  of  the  roller-milling  process  and  the 
growth  of  the  hard  wheats  of  the  Northwest  has  furnished  the  country 
with  a  flner  flour  than  it  has  before  possessed,  and  one  which  should 
make  a  bread  comparing  favorably  with  Hungarian  manufacture.  In 
&ct  in  the  baking  experiments  the  bread  made  from  these  flours  ex- 
celled all  others  in  quality. 
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The  flours  which  have  just  been  mentioned  as  used  for  experimental 
baking  purposes  have  been  so  far  examined  as  to  determine  the  per- 
centages of  water,  nitrogen,  and  albuminoids,  and  moist  and  dry  gluten. 
The  results  are  here  collected  : 

Analjfies  of  flours  used  in  hdhhtg. 


Variety. 

Serial 
nomber. 

Water. 

introgen. 

Albumen. 

Gluten. 

Moist 

Dry. 

Mftrrlnnd  Tmtmit 

2803 
1800 
2808 
2821 
2820 
2591 
2807 
2805 
2100 
2822 
2594 
2801 
2806 
2592 
2589 
2803 
2804 
2824 

Pere§nt 
1L66 
1L08 
12.78 
12.98 
12.88 
12.16 
U.77 
12.10 
12.85 
12.33 
12.00 
12.37 
13.25 
12.82 
12.05 
1L77 
12.04 
14.08 

Percent 
L65 
L75 
L84 
L46 
L63 
LOS 
2.02 
L73 
L70 
L50 
LOS 
LOO 
L85 
LOO 
2.51 
L95 
•      L67 
Llfi 

Percent 
10.33 
10.94 
1L50 

9.10 

9.56 
12.08 
12.60 
10.81 
10.62 

9.94 
12.08 

9.98 
1L55 
ILOO 
15.64 
12.19 
10.  U 

7.18 

Percent 
88.82 
82.49 
80.15 
3L58 
83.40 
36.07 
36.81 
87.89 
29.63 
33.60 
87.86 
28.89 
84.45 
89.18 
84.22 
86.71 
82.94 
20.84 

Percent 
OlOO 

Maryland  straiglit 

10.28 

Maryland  lov-ffrade 

District  Colnxnoia  |>atent... 
District  Colambia  straight.. 
Virrinia  straifrht 

1L13 
9.09 
9.76 

1L41 

Virginia  low-grade... ...... 

ILOO 

Virginia  patent 

ILflO 

Ohio  natent. ...... ...... .... 

10  47 

10  03 

Illinoia  Datent .............. 

1L56 

Wisconsin  straight ......... 

9.56 

Wisconsin  patent 

10.65 

Minnesota  patent 

1L08 

Minnesota  low-grade 

Minnesota  bakers' 

14.06 
U-Tl 

Missouri  patent 

9l2S 

Oregon  new  prooeas 

&75 

They  are  remarkably  uniform  in  albuminoids  and  gluten,  and  also  in 
moisture,  showing  that  they  had,  with  the  exception  of  the  Oregon  flour, 
been  subjected  to  very  similar  hygroscopic  conditions.  The  flours  from 
Minnesota  have,  without  doubt,  gained  moisture  since  they  were  origi- 
nally milled,  if  it  is  possible  to  judge  from  previous  analyses  of  samples 
sent  directly  from  the  mills.  For  this  reason,  in  our  bread  experiments 
with  this  collection  of  flours,  less  variation  in  yield  was  found  than  if 
they  had  been  used  directly  from  the  mill  with  wider  variations  in  theur 
per  cent,  of  moisture. 

Among  them  all  two  present  peculiarities  worthy  of  notice.  The 
Oregon  new-process  flour  contains  7.18  per  cent,  of  albuminoids,  the 
smallest  amount  yet  found  in  the  course  of  analysis.  In  this  respect  it 
corresponds  to  Oregon  wheat,  and  conflrms  the  remarks  thereon  on  a 
previous  pag:e.  On  the  other  hand,  the  Minnesota  low-grade  contains 
more  albuminoids  and  gluten  than  any  heretofore  examined.  This 
would  not  only  be  remarkable  for  any  flour,  but  is  still  more  so  for  one 
of  low  grade.  How  it  was  graded  is  unknown.  It  makes  a  very  dark 
bread. 

BAKINa  BXPBEIMBNTS  WITH  FLOTJBS  FBOM  VAEIOUS   SOUBOES. 


The  experiments  of  the  McDougall  Brothers,  London,  in  the  autumn 
of  1882,  upon  the  baking  qualities  of  flour  made  from  wheats  in  the 
Euglish  market  from  different  parts  of  the  world,  have  had  a  wide  cir- 
culation. The  Statistician  of  this  Department  in  his  report  upon  the 
condition  of  crops  for  December,  1883,  mentions  and  quotes  them  as  fol- 
lows: 

EXPEBIMENTS  IN  BREAD-MAKINO. 

In  the  autumn  of  1882  the  secretary  of  State  of  India  arranged  withMoDousaU  Broth- 
ers, miners  and  bakers,  London,  to  oondnot  asexies  of  ezpmmenti  with  wneats  ttom 
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Indift  in  comparison  with  ayeraee  samples  of  wheat  from  the  principal  coiintrles  pro- 
dacingthis  grain.    Of  the  conmtions  required  by  the  secretary  tbey  say : 

"  1.  That  we  should  take  a  given  quantity  of  each  of  these  four  representative  In- 
dian wheats,  viz.,  Indian  fine  soft  white,  Indian  superior  soft  red,  Indian  average 
bard  white,  Indian  average  hard  red,  and  manufacture  them  into  flour  by  the  orcu- 
nary  process  of  grinding  under  millstones.  Also  that  we  should  take  similar  ^[uanti- 
tiesofthesame  wheats  and  manufacture  them  into  flonr  by  means  of  crushing  be- 
tweeu  rollers,  according  to  the  system  known  as  the  Hungarian  or  roller  system.  2. 
That  we  should  t-ake  a  given  quantity  of  each  flour  so  produced  and  manufacture  it 
iatp  bread.  3.  That  we  should  note  the  qualities  and  other  characteristics  of  the 
floan  produced,  also  of  the  offals,  viz.,  middlings,  pollard,  and  bran.  4.  That  we 
sboold  procure  the  following  representative  wheats,  of  fair  average  quality  of  the 
acason,  as  then  being  sold  on  Mark  Lane  market,  and,  for  the  purpose  of  obtaining 
resolts  for  comparison,  deal  with  them  precisely  as  above  indicatea,  both  as  regards 
floor,  hread,  and  offals,  viz.,  English  average,  American  red  winter,  American  spring, 
Aostralian  average,  California  average,  Kussian  Saxonska,  Russian  Taganrog,  Bus- 
nan  Kobauka,  Rnasian  Ghlrka,  Egyptian  Buhi,  and  Egyptian  Saida.'' 

The  qaantity  nsed  in  each  case  was  5,000  pounds.  Tne  samples  varied  in  weight 
from  57J  pounds  for  the  Saida  Egyptian  to  64  pounds  for  the  soft  Indian  white  va- 
riety. The  weight  of  the  separate  "berries"  varied  greatly;  those  of  American 
spring  were  smallest  of  all,  100  weighing  35.5  grains ;  winter,  49.6  grains ;  Califor- 
nia, 47.7  grains.  The  Australian  were  heaviest,  80.5  grains ;  Indian,  from  5I.tJ  to 
77.7  grains.  The  Saxonska  Russian  was  37.3  grains,  next  to  American  spring  the 
smallest,  and  containing  the  most  gluten,  23.2  per  cent.;  yet  the  size  appears  to  be  no 
indication  of  the  proportion  of  gluten  in  other  samples,  as  the  heaviest,  tho  Austra- 
lian, averaged  11.6  per  cent.,  and  tho  poorest  in  gluten,  bearing  only  4.4  per  cent., 
waa  of  medium  weight,  50.1  for  100. 


Wheat. 


Si 


ill 


s 

II 


Yield. 


I 


I 

I 


► 

►» 


ladiaa  (fine  aoft  white) 

Do 

Indian  (foperior  aoft  red). . . 

Do 

ladJaa  (average  hard  white) 

Do f. 

laiiaa  (average  hard  red) . . 

Do 

lagUab 

Do 

Atutzallaii 

Do 

Sew  Zealand 

Do 

Ctlifomia 

Do 

Aaierican  (winter) 

Do... 

Anerioan  (epring) 

Do 

BueUn  (Saxonaka) 

Do 

Sasuan  (hard  Taganrog) . . . 

Do 

Egn»tSaa  (Buhi) 

Bjyptt«'(8aidii);:i!:.';i!".! 


8.d, 
49  0 
49  0 
45  0 
450 
44  0 
44  0 
430 

48  0 
4a  0 

49  Q 
606 
506 
460 
480 
48  0 

48  0 
40  0 

49  6 
48  0 
480 
52  0 
62  0 
40  0 
40  0 
47  0 

47  0 

48  6 
436 


Pr.ct. 
1.52 
1.62 

.72 

.72 
3.7 
3.7 
1.2 
L2 
L& 
1.5 
LO 
LO 

.3 

.3 
1.7 
1.7 

.6 

.5 

.0 

.9 

.9 

.9 

.8 

.8 
2.7 
2.7 
12.1 
12.1 


Pr.et. 
2.0 
2.0 
3.6 
3.6 
8.4 
8.4 
7.6 
7.6 

flOne. 

None. 

If  one. 

None. 

None. 

None. 

None. 

None 

None. 

None. 

None. 

None. 

None. 

None. 
2.4 
2.4 
3.1 
3.1 
2.7 
2.7 


Pr.et. 

77.46 

74.10 

78.40 

76.4 

80.52 

73.2 

79.88 

74.2 

65.2 

70.3 

76.8 

75.1. 

76.1 

76.1 

71.1 

70.1 

73.8 

7L6 

72.2 

60.5 

73.0 

71.4 

76.2 

72.0 

72.9 

72.6 

66.9 

67.8 


Pr.ct. 
0.82 
ILOO 
1.68 
7.7 
.78 
10.3 
.78 
10.3 
LI 
7.6 
1.1 
8.0 
.06 
7.8 
.72 
14.5 
.88 
10.8 
.24 
12.1 
L2 
12.5 
1.2 
9.6 
1.0 
10.4 
.76 
7.2 


Pr.et 

6.8 

8.7 

9.8 

13.5 

10.0 

14.3 

13.20 

18.8 

9.7 

7.2 

7.4 

9.3 

as 

6.6 
9.2 
6.8 
7.9 
11.2 
7.2 
10.4 
11.6 
11.7 
12.7 
12.1 
11.0 
8.5 
11.4 
6.5 


Pr.et  Pr.et 
12. 0  1. 40 
4.0     2.68 

9.4  I  3.6 
5. 8  I  .98 
8. 8  I  5. 1 
8.  1  i  3.  8 

8. 5  I  4. 04 
8.0  I  5.1 

17.7  1  4.8 

9.2  I 
14.4  I 

5.5 


11.5 
5.6 

16.3 
3.9 

16.4 
8.1 

14.7 
3.8 

12.6 
8.8 
8.1 
5.0 

10.0 
3.5 
7.5 
4.9 


4.2 

.3 
LI 
2.84 
3.6 
L98 
3.5 
L02 
3.4 
4.76 
3.3 

.7 

.2 
3.1 
2.9 
5.6 
5.4 
4.04 
4.2 


Pr.et. 
6.4 
ti.8 
0.3 
10.5 
1L7 
12.6 
13.4 
13.1 
10.6 
1L4 
11.6 
12.2 
10.2 
9.0 
10.6 
8.7 

n.o 

1L7 

15.3 

14.6 

22.1 

23.2 

17.6 

16.6 

4.4 

7.9 

7.5 

&6 


It  will  be  seen  that  there  were  fewest  impurities  in  the  New  Zealand,  Indian  soft 
red,  American,  and  Russian  samples. 

The  manufacture  of  bread  from  Indian  wheats  by  the  millstone  and  also  the  roller 
prooesB,  and  fiom  other  samples  by  the  roller  method,  was  next  undertaken.    The 
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qnantltlea  lued  in  each  onae  were  880  potinds  of  flour,  30  potnide  of  llqnid  potato 
ferment,  one  pound  of  French  yeast,  and  3i  ponndB  of  aalt.    The  table  is  as  follows : 


Wheat, 


I 


PsroenUges. 


Color,  taste,  and  texture. 


POttfMb. 

Indian  (line  soft  white) 141.4 

Do 149.6 

Indian  (saperflne  soft  white) 141. 6 

Do i4ao 

Indian  (arerage haid  white) 14L0 

DO....T 149.6 

Indian  (arerage  hatd  red) 14S.2 

Do...... 147.4 

BngUih 180.0 

Australian 184.2 

New  Zealand 132.0 

CaUfornia 136.8 

Amerioan: 

Winter 180.0 

Spring 180.0 

Snseian: 

Saxonska 180.0 

HardTaganrog 146^4 

Egyptian: 

Bnhl 186.8 

Saida 144.4 


Poundi. 
364.0 
367.6 
372.0 
862.0 
870.5 
866.0 
876.6 
865.0 
852.0 
856.4 
849.0 
864.0 

846.0 
854.0 

856.0 
854.6 

862.0 
558.0 


180.0 
18L2 
133.0 
129.8 
132.4 
130.8 
134.5 
180.8 
125.7 
126.9 
124.6 
130.0 

iaa5 

126.4 

137.1 
126.6 

120.8 
127.7 


50.5 
63.4 
50.6 
52.8 
50.8 
18.4 
51.8 
52.2 
46.4 
4R0 
47.1 
48.9 

46.4 
4flL4 

4flL4 

51.9 

4&0 
6L6 


9 

10  I 
10 
10 
10 
10 
10 
10 

9 

9 

10 
12 

18 
18 

7 
6 


n 

1:! 
10 

11 

9 
6 

8 

10 
11 
10 
10 

u 

9 

9 

9 

5 
4 


Whether  the  Indian  wheats  were  average  samples  of  the  product  of  that  country, 
or  a  little  better  through  the  unconscious  partiality  of  the  secretary,  may  be  ones- 
tionable.  They  make  a  good  showing  for  quantitv  of  product,  but  the  quality  of  tbe 
soft  wheats  is  quite  inferior  to  that  of  samples  from  this  country.  In  the  United 
States  California  appears  to  take  the  lead  in  quantity  of  bread,  while  the  spring 
wheats  of  the  Northwest  not  only  surpass  other  Amerioan  samples  in  quality,  but  are 
nneqnaled  in  that  respect  by  any  wneats  included  in  this  experiment,  the  Russian 
only  excepted,  which  excel  in  gluten. 

The  following  statement  relative  to  the  offset  of  dryness  of  the  grain  upon  the  yield 
of  bread  is  extracted  from  this  report: 

"  It  is  generally  believed  that  upon  the  percentage  of  gluten  in  flour  depends  the 
yiM  of  bread  that  may  be  obtained  from  it,  as  illustrated  by  the  Hungarian  flours, 
which  are  almost  unequaled  for  yield  of  bread,  and  rank  high  in  gluten ;  but  this 
is  erroneous,  as  proved  bv  the  experimental  workings  now  under  review.  It  would 
be  found  that  the  flours  high  in  gluten  do  not  produce  the  most  bread,  unless,  at  the 
same  time,  they  possess  a  hicrh  degree  of  dryne99,  for  it  is  upon  the  dryness  of  tne  flour 
that  the  yield  of  bread  mainly  depends,  and  not  upon  the  gluten.  The  two  lots  of 
flour  from  Russian  wheats  (Nos.  11  and  12)  are  those  which  are  highest  in  gluten,  yet 
they  do  not  yield  as  much  bread  as  any  or  the  four  Indian  wheats  (Nos.  1  to  4),  and 
the  difference  in  yield  from  the  latter  would  have  been  still  further  increased  had 
they  not  been  previously  mellowed  with  water,  aa  noted,  before  milling ;  confirming 
that  it  is  the  dryness  of  a  flour  that  determines  the  yield  of  bread.'' 

There  being  considerable  doabt  as  to  whether  the  samples  of  Amer- 
ican wheats  in  the  preceding  experiments  were  representative,  a  series 
of  baking  experiments  with  flours  of  varioas  grades  from  ALfferent 
parts  of  this  coontry  have  been  carried  on  in  our  laboratory  with  the 
results  which  are  presented. 

The  McDongaU  Brothers  found,  and  it  has  been  confirmed  by  ns, 
that  upon  the  dryness  of  a  flour,  or  upon  the  amount  of  water  which  it 
is  possible  to  add  to  the  dough,  depends  chiefly  the  amount  of  bread 
which  it  will  yield.  Unfortunately  no  determination  of  the  amount  of 
moisture  in  the  flours  used  was  made  in  the  English  tests. 

In  our  experiments,  using  the  same  flour  under  various  conditions,  it 
was  found  possible  to  vary  the  yield  of  bread  i^ev  100  pounds  of  floor  as 
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ranch  as  16  poands.  The  conditions  npon  which  this  rariation  depends 
are  largely  physical,  and  inclado— - 

Percentage  of  water  used  in  the  dough. 

Size  of  the  loaves. 

Temperature  of  the  oven. 

Time  of  baking. 

Of  course  in  any  series  of  comparative  experiments' these  conditions 
must  bo  closely  observed  and  regulated.  In  order  to  learn  the  best 
modifications  for  our  work,  a  preliminary  series  was  undertaken  with  a 
iloar  from  Ohio. 

In  the  beginning  it  was  found  that  a  dough  made  with  any  of  our 
tionrs  and  as  small  a  percentage  of  water  as  was  used  by  the  McDou- 
^Mlls  would  be  altogether  too  stiff  for  successM  results. 

In  the  Euglish  experiments  with  flours  from  American  wheat  40  A  per 
cent  of  water  was  used,  but  in  our  experience  it  has  been  found  neces- 
sary to  add  on  the  average  about  66  per  cent  of  water,  or  water  and  milk. 
The  result  has  been  that  we  have  obtained  a  much  larger  yield  of  bread 
per  hundred  pounds. 

The  effects  of  variation  in  physical  conditions  are  illustrated  by  the 
Mowing  data: 

FMrtion  In  yfe M  dipwimi  on  fm^mlag$  of  waUr  nnd  (ofK$r  eofuHiiont  Mng  ike  «mm), 
on  »iMe  of  looMif  on  aliformiee  o/iemporature,  and  on  Hmt  of  hitking. 

[Ohio  patent  floar.] 


Dtpcmlent  on  pcraoit' 
•(»  of  water   used 
(%h«r  eonditlOBi  bo- 
ingth«aame). 

BfpoidMit  on  dse  of 
loftTea. 

of  tempeTSlare. 

BopendontontlBMof 
btfdng. 

Paeentof 
witer. 

TMldof 
InMd. 

Ka  of  lottTM. 

Yield  of 
Ijread. 

Tompenioieb 

Tield  of 
bread. 

Minntefl. 

Tield  of 
bttMbd. 

54.5 

621 

1M.5 

1ML9 
144.9 
145. 6 

t.'^ 

1ML6 

0 

U9 
S80 

1M.9 
140.8 

60 
80 

1 

184.8 
140.2 

In  all  these  oases  the  yield  is  largely  modified  by  the  change  in  a 
single  condition,  the  remaining  ones  being  constant.  It  is  evident, 
therefore,  bow  complicated  a  comparative  series  of  experiments  becomes 
when  all  the  above  conditions  exercise  their  modifying  effects  and  must 
therefore  be  kept  constant. 

There  are  also  conditions  of  mixing  and  raising  which  in  a  like  man- 
ner affect  the  yield.  As  every  one  knows,  there  are  different  methods 
of  carrying  out  these  operations,  and  larger  or  smaller  amounts  of  yeast 
Tiay  be  used.  The  method  which  we  have  finally  employed  is  a  modi- 
filiation  of  the  Vienna  procedure  as  described  by  Horsford.  The  dough 
^^  mixed  in  mass  with  press  yeast  and  allowed  to  rise  till  the  outer  pel- 
cle  is  jnat  cracking.  It  is  then  rekneaded  into  loaves,  put  in  pans,  and 
^K  in  a  warm  place  until  the  dough  is  again  risen,  when  it  is  baked. 

The  baking  was  carried  on  in  a  large  gas-stove,  the  oven  of  which  by 

u  ans  of  a  thermometer  could  be  kept  at  a  very  regular  temperature. 

All  the  materieds  used  and  the  products  obtained  were  weighed  to  1 

(ramme  (15  grains),  so  that  the  results  as  far  as  manipulation  go  may 

be  regarded  as  accurate. 

Having  fixed  these  conditions,  as  they  appear  in  the  table  wUoh  fol- 
lows, the  experiments  were  oonduoted  wi^  the  different  flpur9  wUgii 
ItavebeeBeaUaotoOt  •  ,,,,,,1^ 
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The  resalts  are  yariable  within  limits  which  are  so  narrow  as  to  make 
it  impossible  to  say  that  one  flonr  will  make  much  more  bread  than 
aDother,  and  it  will  be  observed  that  the  lowest  grade  gives  as  large  a 
yield,  or  even  larger,  than  the  best  patent.  If,  however,  the  moistnre 
b  the  floor  had  been  less  uniform,  our  results  would  probably  show  a 
larger  yield  of  bread  for  the  drier  flours.  The  conclusion  must  be  then 
that  the  yield  is  dependent  on  physical  conditions  of  bread- making, 
and  not  to  a  large  extent  upon  the  chemical  composition  of  the  wheat. 
In  all  our  experiments  we  get  a  much  larger  percentage  of  bread  than 
the  McDougalls,  but  it  is  due  to  the  possibility  of  the  use  of  larger 
amounts  of  water  in  the  dough.  In  other  respects  their  conclusions  are 
coufirmed  that  water  is  the  chief  conditioning  agent,  and  that  the  per 
cent,  of  gluten  has  but  little  effect  upon  the  yield. 

That  it  has  some,  however,  appears  from  the  fact  that  the  largest  yield 
was  obtained  with  a  Minnesota  low-grade  flour,  having  the  highest 
gluten  of  any  experimented  with,  and  the  lowest  yield  was  from  the 
Oregon  flour,  having  the  smallest  amount.  The  bread  from  the  low- 
grade  flour  mentioned,  although  the  heaviest  yield,  was  dark  aud  of 
the  worst  quality;  that  from  the  Oregon  flour  was  white  and  fair. 
These  flours  are  very  peculiar,  and  in  another  place  a  few  remarks  are 
made  upon  their  composition. 

Aside  from  quantity  the  quality  of  the  bread  made  from  Minnesota 
patent  flours  is  certainly  as  near  perfect  as  could  be  wished.  That  from 
other  patent  flours  suffers  slightly  in  comparison,  while,  of  course,  the 
bread  fit>m  straight  flours,  bakers',  and  low  grade,  cannot  compare  with 
that  from  patents. 

NOTE  ON  THE  OHEMIOAL  ALTERATIONS  IN   GBEEN  FOBBEB  BUBINa 
ITS  CONVERSION  INTO  ENSILAOK. 

In  recent  numbers  of  the  Journal  of  the  Ohemical  Society,  Prof.  Ed- 
ward Kinch  and  Dr.  O.  Kellner  have  published  some  observations  upon 
the  changes  which  take  place  in  the  silo,  especially  in  the  nitrogenous 
constituents  of  fodder.  Analyses  which  have  been  made  in  this  labora- 
tory during  the  past  two  years  throw  additional  light  upon  the  subject, 
and  are,  although  somewhat  incomplete,  presented  here. 

Professor  Kinch  found  in  the  ensilage  of  grass  that  of  the  total  nitro- 
gen present,  55  per  cent,  was  of  a  non-albuminoid  nature,  while  in  the 
original  grass  only  9  per  cent,  was  in  this  form.  KeUner  found  in  the 
case  of  mangold  leaves  27.8  per  cent,  in  the  original  leaves  and  45.5 
per  cent,  in  the  ensilage,  while  in  the  ensilage  preserved  in  stoppered 
jars  the  proportion  was  even  59.7  per  cent  of  non-albuminoid  nitrogen, 
lu  the  ensilage  of  maize  we  have  found — 

Ptr  cent,  of  total  nitrogen,  a$  nim-albuminaid. 

Per  cent. 

Original  Stalks 21.2 

En8ilago,No.l 44.6 

KrifiiJBge,No.2 49.6 

Dried  fodder 15.6 

l:lusUag6  from  yonng  maize 53.3 

Bnsilage  from  old  maize 47.1 

The  three  results  with  grass,  mangold,  and  maize  show  that  in  the 
conditions  existing  in  silos  a  large  portion  of  the  albuminoids  are  con- 
verted into  non-albuminoid  nitrogenous  substances,  while  in  the  ordi- 
nary diying  of  fodder  no  such  change  seems  to  take  place.  During  the 
changes  in  the  nitrogen  Kinch  and  Kellner  both  found  that  a  large 
proportion  of  the  nitrogen  of  the  fresh  plant  was  lost,  or  did  not  ap- 
pear in  uie  analyses. 

With  grass  it  was  13  per  cent.,  with  mangold  leaves  ^'^*^  P^^fAJjV 
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tbe  impressed  ensilage  In  a  jar,  and  as  much  as  59.8  per  cent,  in  that 
compressed  in  open  sQo.  The  latter  hi^h  percentage  is  doabtless  due 
to  t  lie  carrying  away  in  the  expressed  juice  of  much  soluble  nitrogenous 
substance.  We  have  but  few  quantitative  data  in  regard  to  maize,  but 
Lave  found  that  in  the  samples  of  ensilage  which  have  been  examined 
llii'ie  is  a  comparatively  large  amount  of  ammonia  combined  with  the 
acids  produced  by  fermentation,  acetic  and  lactic,  which,  of  course,  is 
lost  iu  drying  specimens  lor  analysis.  This  produces  in  the  result  an 
apparent  loss  of  nitrogen  in  the  ensilage  itself.  It  is  at  any  rate  a  loss 
of  nitrogen  of  nutritive  value.  A  quantitative  determination  of  the  am- 
monia salts  in  one  specimen  of  ensilage  (Serial  Ko.  1693}  gave  the  fol- 
lowing results : 

AVcJjrlit  of  ensilage  taken 4,000. 

Equivalent  to  dry  substance 620. 

Weight  of  NH4CI  obtained 8.660 

Equivalent  to  nitrogen -...-.  :i.266 

Percent,  of  nitrogen  from  drv  substance.... .366 

Percent,  of  albuminoids  equivalent 2.287 

^That  the  nitrogen  was  in  the  form  of  ammonia,  and  not  a  more  com- 
plex amide,  was  proved  by  the  following  analysis : 

Weight  of  ammonia  salt  talEen .1000 

Weight  of  double  platinum  saltfoond 4105 

Equivalent  to  NH4CI ; 0990 

This  ammonia  salt,  probably  acetate,  would  be  lost  in  the  process  of 
diying,  and  produce  a  corresponding  deficit  in  the  relative  percentage 
of  nitrogen  in  the  analysis.  In  fact,  2.29  per  cent,  of  albuminoid  in 
the  dry  substance  of  an  average  maize  stalk  containing  7.50  per  cent 
ainonnis  to  a  little  more  than  30  per  cent,  of  the  total  nitrogenous  sub- 
si  ances  of  the  plant,  and  about  the  loss  which  Kellner  found  in  his  ex- 
porimeuts  with  mangold  leaves  not  under  pressure. 

The  remaining  non-albuminoid  nitrogen  is  probably  largely  of  an  amide 
nature,  as  we  have  found,  like  Kellner,  very  small  amounts  of  peptone 
bodies.  Attempts,  however,  to  separat&any  amides  in  a  crystalliiie  oon- 
dition  have  resulted  in  obtaining  only  a  sirupy  nitrogenous  substance. 

The  loss  of  nitrogenous  substance  from  conversion  to  ammonia  salts 
and  docx)mposition  in  drying  is  relatively  compensated  by  the  large  loss 
of  carbhydrates,  so  that  in  the  figures  of  analyses  neither  loss  is  promi- 
nout  and  the  result  is  at  first  glance  deceptive.  The  control,  of  coarse, 
lies  only  in  an  absolute  knowledge  of  the  weight  lost  by  the  fodder  in 
the  silo  or  the  relative  increase  in  one  of  the  constituents  which  is  less 
liable  to  change— as.  for  instance,  the  ash.  But,  as  Kellner  has  shown, 
pressure  is  very  liable  to  remove  the  soluble  part  of  the  ash  on  the  juice 
expressed,  and  thus  entire  dependence  cannot  be  placed  on  this  ele- 
ment. At  the  New  Jersey  Experiment  Station  in  1881  an  interesting 
experiment  was  carried  on,  in  which  the  ash  served  as  a  basis  for  calcu- 
lation without  apparently  largely  vitiating  the  results.  The  results 
were  published  in  the  Annual  Beport  of  this  Department  for  1881~'S2, 
p.  572. 

The  loss  in  this  caae  was  seen  to  fall  npon  the  carbhydrates  entirely, 
and  to  be  aJ9  great  for  the  dry  fodder  ^  for  the  ensilage.  There  is  an 
apparent  slight  increase  in  albuminoids,  which  can  be  explained  by  the 
fact  that  the  calculation  is  made  as  if  no  ash  had  been  lost  by  being 
dissolved  away  or  expressed  in  the  two  preserved  samples.  The  ex- 
periment ifi  remarkable  as  showing  that  in  this  case,  quite  at  variance 
with  other  instances,  the  nitrogen  suffered  little  or  no  loss,  and  that  in 
fact  tlie  whole  loss  fell  upon  the  carbhydrates.  This  may  be  due  some- 
what to  the  length  of  time  during  which  the  maize  was  in  the  silo,  as 
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ftll  Bamples  which  we  have  examined  have  not  been  taken  out  for  sev- 
eral months  later.  At  least  these  results  show  how  varied  the  condi- 
tions are,  and  how  unsafe  it  is  to  generalize  from  any  one  experiment. 
In  the  analyses  appended  to  this  paper  this  point  is  made  evident. 

As  to  the  nature  of  the  fermentation  and  the  proximate  principles  in- 
volved I  have  made  some  observations.  In  but  one  sample  out  of  many 
examined  has  any  trace  of  Saoeharomyces  been  found.  As  a  rule  the 
jaice  expressed  from  the  fresh  ensilage  is  s  warming  with  JBoeiHu^  subtiliSj 
together  with  some  species  of  Bacterium  and  Micrococcus.  No  signs  oi 
a  visGons  or  lactic  ferment  have  been  observed.  The  fermentation  does 
not  appear,  therefore,  to  be  of  an  alcoholic  nature,  or  similar  to  any 
with  which  we  are  well  acquainted.  Analyses  show  the  presence  of  an 
insufficient  amount  of  alcohol,  gum,  or  free  acid  for  any  of  the  usual 
fonns,  as  can  be  seen  from  the  following  determinations. 

Alcohol  has  not  been  found  absent  in  any  of  the  ensilages  experi- 
mented with,  but  in  all  was  present  in  such  small  amount  as  to  be  dis- 
tinguished only  by  the  iodoform  test. 

Lactic  acid  has  always  been  detected,  but  never  in  very  large  amounts. 

Acetic  acid  is  the  chief  acid  of  the  ensilage.  The  relative  proportion 
of  the  two  acids  in  the  ensilage  varies  largely,  the  percentage  of  acetic 
being  always  greater. 


Serial  nombar. 

LMtleaoid. 

Aoetloaoid. 

1003 _ ^ 

PtreHU, 
Tzaoea. 
.16 
.52 
.24 
.20 
.13 
.U 

P§tO§HL 

2.12 

1004 

1.69 

IMO 

.80 

1501 

1302 

1.02 

iffn 

Undotermined . 

103 

XJndfltATiDinftd . 

IMO 

*2.40 

IMl ^ 

*LSa 

*  Total  as  aoetto  add. 

The  whole  amount  present  varies  from  one  to  a  little  over  two  per 
cent,  the  lactic  not  rising  above  six-tenths  of  one  per  cent. 

The  presence  of  lactic  acid  was  determined  by  expressing  the  juice 
from  a  specimen  of  ensilage,  distilling  off  the  volatile  acetic  acid  by 
repeated  distillations,  and  neutralizing  with  zinc  carbonate.  The  crys- 
tals of  zinc  lactate  which  were  obtained  on  evaporation  were  recrys- 
tallized  and  analyzed.    They  contained — 


Oonatltaeiita. 

Aaalyiia. 

(CiH«0i)!^8Hi0. 

y»tar ^ 

ZaO 

as 

18.18 
27.27 

Gum  or  similar  substances  are  not  formed  in  any  large  amount  in 
the  silo. 

Sogar  unchanged  from  the  original  cane  has  been  found  in  the  Juloe 
expressed  from  two  ensilages,  but  as  a  rule  it  completely  disappears. 
yio.  1003  contained  2.40  per  cent.,  No.  1004  1.07  per  cent.,  and  No.  1541 
.76  per  cent,  of  reducing  sugars.  The  fiber  is,  of  course,  increased  in 
zelatfve  amount,  but  absolutely  it  probably  is  but  slightly  altered. 

In  flie  following  table  analyses  of  a  number  of  ensilages  are  presented 
togetbfir  with  those  of  a  dried  fodder,  and  several  green  stalks  at  va- 
noos  stages  of  development.  From  them  much  may  be  learned  as  to 
tie  ndatdons  to  be  expected.  Digitized  by  Google 
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The  composition  of  the  stalks  of  green  maize  is  snbject  to  very  wide 
variations,  as  may  be  seen  from  the  few  analyses  quoted.  This,  then.ifl 
a  primary  cause  of  differences  in  the  composition  of  the  ensilage,  and 
while  it  is  due  largely  to  the  period  in  its  growth  at  which  the  stalks 
are  cut,  yet  in  those  of  the  same  stage  of  development  then^  are  often 
marked  differences  in  composition  even  in  the  same  field. 

In  a  series  of  analyses  of  the  stalks  of  Egyptian  sugar  and  Lindsay^ 
Horse-tooth  maize,  completed  by  me  and  published  in  the  Beport  of  the 
Oommissioner  of  Agriculture  for  1881  and  1882^  p.  564,  these  variatioos 
are  shown.  The  specimens,  the  analyses  of  which  are  here  given,  were 
all  firom  a  small  plot  of  carefully  cultivated  stalks  only  a  few  i^s  square, 
and  yet  they  show  the  largest  deviations  from  a  regular  series  in  many 
instances. 

The  variations  which  are  found  in  the  composition  of  the  stalks,  while 
they  are  in  a  condition  to  be  packed  in  silos — that  is  to  say,  from  theap 
pearance  of  the  tops  till  the  grain  is  well  formed — are  included  within 
the  following  limits : 


Coiuitltaenfes. 

HlghMt. 

Low«i 

9Leo 

20.90 
8.71 
8.48 
09.40 
8LS0 
11.  M 

7110 

Pry  nvibitMioe 

m 

Aah 

IM 

ou 

LM 

CarbobTdrate*.... 

50.60 

Crude  librr 

2L5I 

Album  iiiuitlff. 

l.«7 

P«r  oAnf .  of  Tiitrocm  ^M  tioii*Albiiminoid  ,...-^,.,T-Tr r r-,, ^-.r-r- 

70.04 

l&W 

These  limits,  together  with  a  study  of  the  individual  analyses,  serve 
to  show  the  primary  cause  of  the  difference  in  ensilages. 

As  to  variations  produced  by  other  causes,  illustrations  are  found  in 
ensilages  numbered  1652, 1653, 1677,  and  1693— 1651J  and  1653  are  analy- 
ses of  ensilage  from  old  and  young  stalks.  The  yonnger  would  natn- 
rally  contain  more  ash  and  albuminoids  as  it  went  into  the  silo,  but  the 
nitrogenous  substances  would  be  in  a  condition  making  them  more  liable 
to  conversion  into  ammonia  salts  from  the  greater  amount  of  soluUe 
nitrogen.  This  is  the  case  with  l^o.  1652.  In  it  the  ash  is  higher  than 
in  the  older  ensilage,  but  the  nitrogen  is  lower  frt)m  a  greater  loss.  Tke 
relative  amount  of  non-albuminoid  nitrogen  is  also  lower  in  the  younger 
than  in  the  older  sample.  In  other  respects  they  do  not  differ  larg%« 
although  one  was  from  stalks  on  which  the  ears  were  well  formed  SBa 
the  other  from  stalks  on  which  the  ears  had  made  no  appearance. 

In  comparison  with  the  ensilages  the  dried  fodder  ISo.  1654,  firom 
stalks  of  the  same  field  as  the  old  ensilage  1652,  shows  several  advan- 
tages. As  has  been  already  remarked,  its  nitrogenous  constituentB  hsve 
not  suffered  so  much  change,  only  15.6  being  in  a  non-albuminoid  fiini 
as  compared  with  53.3  and  47.1  per  cent,  in  the  ensilages.  A  smaller 
loss  of  carbohydrates  has  left  the  relative  percentages  of  fiber,  fbt,  aod 
ash  low,  and  the  evidence  points  to  the  fetct  that  the  stalks  must  nKve 
dried  rapidly  and  with  few  changes,  frimishing  a  fodder  of  much  T 
composition  than  that  analyzed  in  New  Jersey. 

In  Nos.  1677  and  1693  we  have  analyses  of  two  specimens  of  c_  .^ 
taken  frx)m  the  same  silo  within  a  few  days  of  each  other.  One  haft  lOK 
more  ash  and  nitrogen  than  the  other,  and  this  is  due  probably  to  nOll<f 
pressure  on  the  first  sample,  which  has  expressed  juice  carrying  vl0i 
it  nitrogenous  substance  and  ash.    In  other  respects  they  ftte  ~^^^ 
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alike.    The  variations  in  com^psition  wHicli  are  found  among  the  anal- 
yses lie  within  the  following  limits : 


Congtitaenta. 


Highest. 

Lowest. 

8i.80 

70.60 

2.01 

.01 

1.80 

.70 

16.37 

7.75 

7.64 

2.85 

2.77 

1.04 

63.8 

47.1 

15.20 

29.40 

a87 

6.68 

9.12 

6.08 

61.84 

48.48 

28.68 

18.76 

11,97 

6.97 

Vftter 

AA 

oa 

Ovfabjtaitai 

Kber,. 

AltmiiiiB0ldB,KxO.25 

Per  cent  of  nitrogen  as  SOB- •Ibxunlnoidt 

Dry  robntan^o 

CarbMntee 

RbCTT. 

AlbQminoidNx6.2S 

By  comparison  with  the  extremes  for  green  stalks  it  is  seen  that  the 
albaminoids  are  higher  in  the  dry  substance  of  one  of  the  ensilages,  'So. 
1502,  than  in  the  £rj  substance  of  any  of  the  stalks.  The  high  figure 
in  the  ensilage  is  probably  only  relative,  due  to  great  loss  of  carbhy- 
diateSy  and  little  change  of  albuminoids.  Exact  quantitative  experi- 
ments are  greatly  to  be  desured,  in  order  that  we  may  have  some  expla- 
nation of  we  interesting  changes  which  are  shown  by  what  has  been 
already  done. 

Analy»e9  of  enHlage. 


Costtltnents. 


t 


Mi 

in 


I 


Origistl  snbot  Ance : 
w»t«r 


00.  Ac 

mtrogon  free  extract . . 

Cmde  fiber   

H.  X6.2&e=albiiminoldB. 


77.80 
2.01 
1.80 

11.24 
6.71 
1.94 


74.10 
1.48 
L74 

12.87 
7.04 
2.77 


81.20 
1.80 
1.71 
9.14 
4.88 
1.71 


81.40 
1.44 
1.21 
9.47 
4.84 
1.64 


84.00 
1.25 
1.20 
7.76 
3.88 
L92 


70.60 
2.00 
1.80 

15.37 
7.64 
2.69  i 


84.80 
.91 
1.00 
9.40 
2.86 
1.U4 


8L67 
1.04 
1.09 

10.17 
4.64 
L89 


100.00 


100.00 


100.00 


100.00 


100.00 


100. 00  I  100. 00 


100.00 


Dr7flnbsUnoe: 


on,  Ac 

KiUvgen  free  extract.. 

Grade  fiber 

K.  x6L25=«lbuiDinoicls. 


8.87 
7.91 
49.60 
25.15 
8.57 


6.72 

&78 

49.69 

27.19 

10.67 


7.21 

9.12 

48.59 

26.98 

9.10 


7.76 

6.49 

50.90 

26.05 

8.80 


7.83 

7.68 

48.43 

24.24 

11.97 


6.81 
6.12 
62.26 
25.05 
9.16 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


la  the  ether  extract : 

2»oo-Tol.  free  acid 

la  the  nitrogen  free  extract : 

Sa£;ar«.  Sec,  sol.  80  per  oent  ale. 
aoL  water 

Sobet.  aoi  80  per  rent  ale  inaoL 
in  water 

Gam,4bc 

a  the  albaminoids : 

Nitrogen 

lloa«lb.  nitrogen 

Per  cent  of  K.  asnon4db 

b  the  oriciQal  snbatance : 

Aei4,a«ette 

A£i4,hictio 

Jnioa,  per  cent 

BgWkvity 


Trace. 


17.76 


8.80 
2.10 


L37 


.56 


15.54 


8.14 
2.89 


1.71 


2.77 


L28 


1.05 


Li5 


L40 


L91 


L47 


fWZ:: 


2.12 

Trmco. 

47.5 

1.046 

2.40 


L69 

.15 

40.5 

L0385 

L07 

au 


.80 

.52 

39.5 

1.0197 

.00 

4.67 


.24 

39.1 

LOl 

.00 

4.97 


1.02 

.26 

49.8 

1.017 

.00 

4.0t 


2.40 
'60.'8' 


5.98 

6.60 

61.84 

ia76 

6.82 


5.08 

5.96 

55.50 

23.30 

7.56 


100. 00      100. 00 


1.09 


1.S2 


.76 


.72 


10.59 

2.90 
2.91 

L21 

.54 

44.6 


DiyiiizuU  Uy  OUO^LC 


n, 


122 


REPORT   OF  THE   COMMISSIONER  OF  AGRICULTURE. 


Analy$ea  of  eiMiZa^a— Oontinned. 
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OONOLUSIOK  OF  THE  CHEMIST. 

In  addition  to  the  foregoing  work  an  extensive  investigation  has  been 
made  by  this  division  to  determine  the  best  method  for  estipaating  the 
sngar  in  milk,  the  results  of  which  have  been  most  satiBfaotory  firom  a 
scientific  point  of  view^  but  which  would  not  be  of  sufficient  interest  to 
the  public  for  insertion  in  tiiis  report. 

The  usual  number  of  analyses  of  minerals,  waters,  and  miscellaneoas 
objects  has  also  been  made,  and  the  results  sent  to  parties  interested. 
These  analyses  are  not  made  for  the  private  use  of  the  individual  for 
purposes  of  gain,  but  only  when  they  appear  of  some  general  interest 
Even  under  these  regulations  much  valuable  time  of  the  Bureau  is  con- 
sumed in  such  work,  and  I  earnestly  recommend  that  in  as  &r  as  possi- 
ble in  the  future  the  Bureau  be  relieved  of  this  burden.  Were  such 
the  case,  much  greater  progress  could  be  made  in  those  lines  of  investl- 
tion  which  directly  affect  the  great  agricultural  interests  of  the  country. 

Some  special  work  in  the  sugar  interests  of  the  country,  which  is  now 
going  on,  I  hope  to  be  able  to  submit  as  an  appendix  to  this  report  iu 
time  to  secure  its  publication. 


Digitized  by  VjOOQIC 


REPORT  OF  THE  BOTANIST. 


Sm:  I  Lave  tlie  honor  to  submit  tbefollowiDg  papers  upon  subjects 
wLidi  have  received  the  attention  of'  the  Botanical  Bureau  during  the 
t Ljireiit  year*  Tbt.\v  relate  to  pbuit^  which  deserve  consideration,  some 
uti  account  of  injunuus  and  poitiououj^  piuperties,  some  for  their  medici* 
Dal  qualities,  aud  *iome  for  their  rarity  or  limited  location. 

The  medio iiial  plants  of  this  tiouatry  hiive  lately  been  the  subject  of 
inon^aeed  inters t.  A  largo  and  impurtant  industr;^  has  been  devel- 
frp4^d  io  their  eoHf^ctiou  atjil  preptinitioti  for  market  in  several  States^ 
iDd  especially  in  the  mountains  of  iNorth  Oarolina  and  Tennessee. 

A  number  of  new  medicinal  planta  have  also  been  introduced  ftom 
California,  and  a  spirit  of  investigation  is  leading  to  many  new  discov- 
eries in  regard  to  the  properties  of  snch  plants. 

The  question  of  the  cultivation  of  our  medicinal  plants  has  been  re- 
Ofintly  dij^cuBsedf  and  in  view  of  the  large  drain  upon  the  natural  or 
wild  plants  for  commercial  purposes^  it  would  seem  likely  that  their 
cultivatioD  will  aoon  become  a  oecessi^,  even  if  it  were  not  more  profit- 
able ad  a  specifil  industry. 
Uespeotfully, 

GEO.  VASHT, 

BotanUt 

Hon.  Oho.  B.  LoRmt^, 


LOGO  WEEDS. 

Slnee  the  development  of  the  atock-raising  industry  on  the  great 
Western  plains  and  in  California  it  is  weH  known  that  animals  feeding 
on  the  wild  grasses  and  other  plants  have  been  frequently  attacked  with 
F^yuipcoms  of  a  peculiar  character,  which  have  been  attributed  to  the 
Hfect  of  certain  plants.  This  disease  among  cattle  and  other  animals  is 
'^'inmoTjly  called  *Moco*"    Amon^  the  symptoms  first  noticed  are  Joss 

1'  sbp  general  lae^aitude,  and  impaired  vision;  later  the  animaPs  brain 

iJiM  to  be  affected ;  it  becomes  vicious  and  unmanageable,  and  rapidly 

►ses  bofh  fleah  and  strength*    Frequently,  when  approaching  some 

cnall  object f  it  will  leap  into  the  air  as  if  to  clear  a  fence.    The  animal 

al^  totters  on  its  limbs  and  appears  rs  if  crazy. 

After  b<icomins?  afl'eeted  the  animal  may  linger  many  months  or  a  year 
0?  two,  but  usually  dies  at  last  from  the  eifects  of  the  complaint. 

!QuB  diseased  oondition  had  been  attributed  to  various  plants,  but 
aafaily  to  a  few  which  belong  to  the  order  Leguminosce.  Of  these,  two 
tpeoles  of  Asir^Malus  have  been  ascertainex!  in  Oalifomia,  and  in  Colo- 
t^and  Kew  Mexico  another  species  of  Asintgalus  (A.  molUsHmus)  and 
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a  closely-related  species  of  Oxytropis  are  generally  charged  with  the 
trouble  in  question. 
Dr.  Bothrock  (in  Wheeler's  Beport)  says : 

The  term  loco,  simply  meaning  fooliflh,  k  applied  becanae  of  the  necnliar  form  oi 
dementia  induced  in  the  animalfl  that  are  in  the  habit  of  eating  the  pliant.  Whether 
the  animaU  (horses  chiefly)  begin  to  eat  t&e  plant  from  neoessitv  (which  is  not  likely) 
or  from  choice  I  am  nnable  to  say.  Certain  it  is^  howeyer,  that  once  commenced, 
they  cohtinae  it,  passinjg  through  temporary  intoxication  to  a  complete  nerroua  and 
mnscalar  wreck  in  the  &ter  stages,  when  it  has  developed  into  a  fally  marked  dis- 
ease, which  terminates  in  death  from  starvation  or  inability  to  digest  more  noarish- 
ing  food.  The  animal  toward  the  last  becomes  stupid  or  wild,  or  even  vicioos,  or 
again  acting  as  though  attacked  with  "blind  staggers." 

Several  analyses  have  been  made  of  the  plants  which  are  said  to  be 
the  cause  of  this  affection,  but  without  satisfactorily  ascertaining  what 
is  the  peculiar  poisonous  principle.  No  antidote  has  been  discovered. 
If  the  plants  can  be  ascertained  and  exterminated,  the  trouble  should 
come  to  an  end ;  but,  even  if  the  plants  are  recognized,  their  extermina- 
tion over  large  tracts  of  country  will  be  difficult  and  expensive. 

We  append  descriptions  and  figures  of  the  two  plants  which,  in  Colo- 
rado and  New  Mexico,  have  been  most  frequently  charged  with  the 
noxious  effects. 

Astragalus  mollissimxjs— JDooo  Weed. 

A  perennial  herbaceous  plant  of  the  region  of  the  great  plains  firom 
Golorado  to  New  Mexico,  Texas,  and  Arkansas.  It  belongs  to  the  order 
LeguminoscB  or  pea  family.  There  are  usually  a  great  many  stalks  pro- 
ceeding from  a  large  strong  root-stock.  They  are  reclining  toward  the 
base  and  erect  above.  These  stalks  are  so  short  that  the  leaves  and 
flower-stalks  seem  to  proceed  directly  from  the  root.  They  are  branch- 
ing at  the  base  and  give  rise  to  numerous  leaves  and  long  stems  bearing 
the  flowers  and  pods.  The  leaves  are  usually  from  6  to  10  inches  long, 
composed  of  9  to  15  leaflets  (in  pairs  except  the  upper  one).  These 
leaflets  are  of  oval  form,  ^  to  f  of  an  inch  long,  of  a  shining,  silvery  hue, 
from  being  clothed  with  soft,  silky  hairs.  The  flower-stalks  are  about 
as  long,  or  sometimes  longer  than  the  leaves,  naked  below,  and  at  the 
upper  part  (i  to  i)  bearing  a  rather  thick  spike  of  flowers,  which  are 
nearly  1  inch  long,  narrow,  and  somewhat  cylindrical,  the  corolla  of  a 
velvet  or  purple  color,  the  calyx  half  as  long  as  the  corolla  and  softly 
pubescent.  The  flower  has  the  general  structure  of  the  pea  family, 
and  is  succeeded  by  short,  oblong,  thickish  pods,  ^  to  |  inch  long,  very 
smooth  and  with  about  two  seeds  in  each. 

This  is  said  to  be  less  common  than  the  next  plant  described  {Oxytro- 
pis).   Plate  I. 

OxYTBOPis  Lambebth— 2x>co  Weed. 

A  plant  belonging  to  the  same  family  as  the  Astragalus  moUissimus. 
It  is  about  the  same  height,  and  like  it  grows  in  strongly  rooted  dumps, 
but  it  differs  in  having  an  erect  habit,  with  shorter  leaves  and  longer 
and  stifiiy  erect  flower-stalks.  The  leaflets  are  longer  and  narrower, 
about  1  inch  long,  by  ^  to  ^  inch  wide,  and  hairy  especially  on  the 
upper  surface.  The  flower  stalks  proceed  from  the  root-stock,  are  usually 
9  to  12  inches  long,  and  naked  except  near  the  top,  which  nas  a  rather 
close  and  thick  cluster  of  flowers,  much  like  those  of  the  Astragalus  m 
general  appearance,  but  differing  in  some  minute  characters  which  sep- 
arate it  into  another  genus,  and  are  succeeded  by  erect  lance  oblong, 
pointed  pods,  of  about  an  inch  in  length.    This  pliantis  very  abundant 
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on  the  high  plains,  and  in  the  moantains  ranging  from  British  America 
to  Mexico.  The  flowers  are  subject  to  much  variation  in  color,  some 
varieties  being  purple,  some  yellow,  and  others  white<    Plate  II. 

Mblilottjs  JlLBA— Sweet  Olaver ;  Bokhara  Clover. 

A  biennial  plant  of  the  order  Legnminosofj  nearly  related  to  the 
clovers.  It  has  a  long,  tough  root  which  penetrates  deeply  in  the  soil, 
sending  out  its  fibrous  branches  long  distances  in  search  of  nourish- 
ment. The  first  year  of  its  growth  it  sends  up  a  large  group  of  stems 
from  a  single  root.  These  reach  a  height  of  about  2  feet  and  are  pro- 
vided with  an  abundance  of  leaves.  The  second  year  it  sends  up  more 
vigorous  stalks,  which  develop  many  branches  and  grow  to  a  height  of 
4  to  8  feet,  according  to  the  moisture  which  they  are  able  to  obtain  from 
the  soil.  The  leaves  are  trifoliate  or  composed  of  three  leaflets,  of  which 
the  terminal  one  is  short  stalked  and  the  lateral  ones  nearly  or  quite 
sessile.  They  have  a  common  stalk  or  petiole  generally  less  than  an 
inch  in  length.  The  leaflets  vary  in  size;  on  the  thrifty  shoots  of  the 
first  year  they  may  be  1^  to  1^  inches  long  and  one-half  inch  wide,  but 
generally  they  are  about  1  inch  long,  of  an  oblong  or  oblanceolate  lorm, 
with  the  margins  finely  toothed.  It  begins  to  branch  quite  low  and 
continues  producing  many  slender  branches  to  the  top.  The  smaller 
subdivisions  of  these  branches,  from  3  to  6  inches  in  length,  are  occupied 
with  the  flowers  and  finally  with  the  fruit.  The  flowers  are  arranged 
on  these  branches  in  spikes  coming  out  irregularly  but  pretty  uniformly 
for  the  whole  distance.  They  are  very  smSl,  white,  on  very  short  ped- 
icels, and  reflexed  or  bent  backward.  They  have  the  general  structure 
of  flowers  of  the  order  to  which  they  belong,  but  the  parts  are  so  minute 
that  they  need  some  magnifying  power  to  see  all  the  details.  They 
have  a  5-toothed  calyx,  5  irregular  petals,  10  stamens,  9  of  which  are 
grown  together  so  as  to  form  a  band,  the  10th  stamen  free,  with  a  small 
membranous,  wrinkled,  usually  l-seeded  pod.  ^  These  pods  are  very 
small,  but  as  there  are  great  numbers  of  them  on  the  branches  the  re- 
sult is  a  pretty  large  yield.    Plate  III. 

The  plant  is  a  native  of  the  southern  parts  of  Europe  and  Western 
Asia.  From  its  prevalence  in  the  latter  situation  it  receives  the  name 
of  Bokhara  clover. 

It  has  been  cultivated  to  some  extent  in  Europe,  but  is  there  consid- 
ered greatly  inferior >o  red  clover  on  account  of  the  large  proportion 
of  coarse  and  innutritions  stalks.  On  soils  that  are  suitable  for  red 
clover  that  plant  will  give  better  satisfaction,  but  it  is  said  to  be  adapted 
to  poor  soils,  and  not  only  to  yield  a  heavy  crop  of  forage,  but  to  be  very 
useful  for  plowing  under  to  enrich  the  soil. 

In  some  parts  of  the  South  it  has  recently  been  considerably  culti- 
vated and  apparently  with  satisfactory  results.  Bees  are  said  to  be 
very  fond  of  the  flowers,  and  hence  it  has  been  recommended  as  a  honey- 
producing  plant. 

The  following  letter  from  Dr.  E.  H.  Duggar,  of  Gallion,  Hale  County, 
Alabama,  gives  an  account  of  his  acquaintance  with  the  plant  and  his 
estimation  of  its  value  : 

Galuon,  Hals  Coumtt,  Ajlabama,  June  23, 1884. 
DxAft  8nt :  With  reference  to  the  plant  sweet  clover,  aometimes  called  wild  lucerne, 
but  more  properly  '*  Meliloius  alba,*^  or ''  Bokhara  oloyer/'  I  wiU  state  that  about  fifteen 
yean  a^  I  was  attracted  to  it  by  noticing  along  some  ditch  banks,  in  comparatiYely 
poor  sou,  this  plant  growing  vigorously ;  its  deep  dark  green  clover-like  leaves  ahead 
of  othar  vegetation  was  specially  noticeable. 
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I  iratohed  its  growth  snd  tried  mj  bone  to  see  if  he  vonld  eat  it.  Paasing  along 
the  same  place  again  I  obaenred  where  my  horse  had  eaten  before  it  had  tillered  ont 
again  with  nnmerous  yigoroos  shoots.  A  rain  coming  on  soon  afterwards,  I  sent  my 
wagoner  with  a  box  and  spade  and  had  some  dug  up  by  the  roots  and  pat  out  at  home 
in  a  Bermuda  grass  plat ;  and,  although  the  tap  root  was  cut,  it  grew  finely  and  pro- 
duced seed  abundantly.  Some  of  it  I  out  and  fed  to  the  different  animals — ^iiorses, 
cows,  and  hoj;s — I  had  then  on  my  place ;  all  seemed  to  eat  it  readily.  (This,  I  am  sat- 
isfied, however,  is  an  acquired  taste,  for  some  stock  will  not  eat  it  at  first,  but  become 
very  ibnd  of  it  when  wilted,)  I  cured  some,  and  found  that,  like  clover,  lucerne,  and 
the  pea  vine,  it  would  readily  shed  its  green  leaves  in  drying,  hence  it  should  bo  put 
away  when  partially  dry  only. 

Stock  seem  to  be  very  fond  of  it,  and  when  cured  will  eat  the  very  stalks  with  a 
relish,  notwithstanding  they  appear  so  hard  and  uninviting,  I  presume  it  must  cure 
with  a  reserved  amount  of  sugary  residue  in  the  stalks  and  twigs,  particularly  if  cut 
when  just  in  bloom.  The  odor  of  the  leaves  when  dryinff  and  tne  blooms  are  very 
sweet,  and  during  this  blooming  stage  the  tops  smell  like  a  swarm  of  honey  bees* 
Considering  it  allied  to  lucerne,  of  which  so  much  was  written  in  the  agricultural 
X)aper8,  I  sent  some  specimens  of  the  plant  to  the  ''editors''  of  Country  Gentleman 
and  Cultivator,  Albany,  N.  Y.,  for  examination. 

We  haye  also  growing  with  ns  during  the  winter  and  early  spring  another  species 
of  this  same  plant,  oalled  also  sweet  clover,  MelUotui  tulgaritf  with  a  yellow  bloom 
and  strictly  an  annual,  whilst  one  ^eat  recommendation  of  the  plant  MeHlotus  alba 
is  its  being  a  biennial  growth,  and  if  not  grazed  or  mowed  too  closely  and  regularly, 
will  reseea  itself  every  second  year,  allowing  two  good  cuttings  of  hay.  I  was  for  a 
long  time  at  a  loss  to  discover  its  origin,  but  meeting  an  old  acquaintance,  a  former 
owner  of  the  plantation  where  it  first  appeared^  I  was  referred  to  Prof*  H.  Tutwillery 
of  "Greene  fimrings  Academy,"  whose  letter  I  inclose  to  you.  Until  the  last  six  or 
eight  years  this  plant  was  treated  as  a  worthless  weed  by  many  of  our  farmers,  and 
you  well  know  how  I  have  embraced  its  cause  and  advocated  its  more  general  use 
against  so  much  opposition ;  from  a  weed  whose  seed  was  not  worth  the  gathering  to 
many  (though  formerly  I  paid  twenty-five  cents  per  bushel  for  it)  it  is  now  worth 
$2.50  to  $3  per  bushel,  and  valued  even  with  the  oat  crop. 

There  are  many  other  uses  to  which  this  plant  is  apphcable,  not  the  least  of  which 
is  its  great  value  as  a  fertilieer,  believed  by  some  to  be  the  equal  if  not  superior  to 
our  common  field  pea.  I  could  give  yon  many  references  of  its  value,  but  this  letter 
is  even  now  too  long. 

Yours,  very  truly, 

R.  H.  DUGGAR,  M.  D. 

Mr.  J.  T.  Collins. 

TORRETA  TAZIFOLIA— /fiffinMn;  Tew ;  Savin. 

A  very  rare  evergreen  tree,  resembling  the  yew,  growing  in  the  nortli- 
western  part  of  Florida. 

According  to  Dr.  Torrey  it  is  a  tree  from  6  to  18  inches  in  diameter 
and  20  to  40  feet  high,  with  nnmerous  spreading  branches,  having  an 
appearance  at  a  distance  not  unlike  the  hemlock  (Tsuga  Canaden^). 
The  wood  is  said  to  be  rather  light,  not  very  close  grained,  of  a  yel- 
lowish-white cglor,  or  in  old  trees  or  a  reddish  color  like  that  of  red 
cedar. 

It  has  a  strong  and  peculiar  odor,  especially  when  bruised  or  burnt,  and  hence  it  is 
fre(>^'r'ntly  called  in  the  country  where  it  grows,  stinking  cedar;  it  makes  excellent 
fenc»  rails  and  is  not  liable  to  the  attacks  of  insects.  A  blood-red  turpentine,  of  a 
*  pasty  consistence,  flows  sparingly  from  the  bark,  which  is  soluble  in  alcohol,  form- 
ing a  deep,  clear  solution,  and  when  heated  evolves  a  very  powerful  terebintlunous, 
but  unpleasant  odor. 

According  to  Dr.  A.  W.  Ghapman  it  is  found  on  the  calcareous  hills 
nlong  the  east  bank  of  the  Appalachee  Biver,  near  the  confluence  of 
the  Flint  and  Ohattahoochee,  and  also  on  the  banks  of  the  Aspalap^a 
Biver  in  the  same  district. 

The  foliage  is  much  like  that  of  the  yew,  but  the  leaves  are  broader 
and  marked  with  two  longitudinal  lines.  They  are  two-ranked  on  the 
branchlets,  about  1  inch  louff ,  and  one  line  wide,  of  a  light  green  color^ 
very  rigid,  and  with  a  stiff  sharp  pointt 
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The  male  and  female  flowers  are  borne  on  diiferent  trees.  The  male 
ones  are  in  nmalL  ronndisli  clusters  in  the  axils  of  the  leaves  near  the 
ends  of  the  branches.  The  female  or  fertile  flowers  are  solitary  near 
the  end  of  the  twigs,  very  small  at  first  but  ripening  into  an  oval,  drupe- 
like  fruit  1  inch  or  more  long,  with  a  tough,  rather  leathery  exterior, 
next  to  which  is  a  thin  hard  shell,  and  occupied  by  a  seed  similar  in 
shape  to  a  nutmeg^  and.  like  that,  mottled  within. 

It  is  a  singular  fact  that  this  tree  Is  nowhere  .else  found  than  in  the 
few  localities  above  named,  and  even  there  is  in  danger  of  extinction. 
It  belongs  to  an  order  of  which  there  are  but  three  other  species  known 
to  exist,  of  which  one  is  in  California  and  two  in  Japan.  It  is  believed 
to  be  a  remnant  of  an  early  flora,  when  a  more  intimate  land  connec- 
tion existed  between  the  eastern  and  western  continents.    Plate  IV. 

Mr.  A.  H.  Onrtis,  of  Jacksonville,  Fla.,  has  recently  investigated  the 
locality  of  this  tree,  and  he  gives  the  following  account  of  it  : 

Leaving  the  State  of  Geor^a  either  by  the  Chattahoochee  or  Flint  Rivers,  we  find 
onrselTet  on  a  turbid,  rapid  nver  composed  of  their  combined  waters  and  named  the 
Appalaohicola.  Behind  ns,  like  a  large  Island,  rises  the  wall  of  verdure  which  recently 
separated  theae  waters.  The  weatem  bank  is  steep  and  of  uniform  height.  A  shady 
road  follows  the  bank  a  mile  or  two,  and  affords  a  most  beautiful  drive.  This  road 
leads  ftom  Marianna  and  other  settlements  to  a  ferry.  At  the  eastern  end  of  the  ferry 
is  a  yeUow  bluff,  on  which  stands  the  ferryman's  house.  Here  also  is  a  steamboat 
lanoLag  for  Chattahoochee,  a  village  sltnated  a  mile  or  more  firom  the  river.  Follow- 
ing the  road  leading  eastward  we  cross  about  half  a  mUe  of  wooded  river  bottom,  un- 
der the  shade  of  grand  black  oaks,  water-oaks,  sycamores,  and  cotton  woods.  After 
crosfdng  this  bottom  we  commence  the  ascent  oi  a  long  and  tiresome  hill.  Affcer  trav- 
eising  a  poor  gullied  pine  wood  we  find  ourselves  at  the  summit  of  the  hill.  Here 
tbere  is  as  great  a  change  of  scene  as  if  we  had  been  transferred  suddenly  from  the 
wild  conntrv  of  Eastern  Tennessee  to  tbe  wide-spreading  cotton  fields  of  Middle  Ala- 
bama. In  the  foreground  of  the  scene  is  the  littlo  village  of  Chattahoochee,  and  about 
smile  beyond  are  the  old  United  States  arsenal  buildiDgs,  now  used  as  an  insane 
asTlnm.  In  the  center  of  the  village  we  find  the  house  of  Jjr.  Scull,  who  owns  all  the 
country  we  have  passed  through  and  much  besides,  a  thousand  acres  or  more,  much  of 
it  being  heavily  timbered.  From  the  doctor  we  obtain  instructions  for  finding  and  per- 
mission to  cut  what  he  calls  savin,  which  mv  axman  calls  stinking  cedar,  tte  same 
being  caUed  by  botanists  Torrma  iaK{foUtt,  Taking  a  northwestern  course  from  the 
town,  after  passing  through  a  dense  woodland  we  find  near  the  base  of  a  steep  rocky 
hillside  the  object  of  our  search.  There,  can  be  no  mistaking  the  trees,  for  tney  are 
very  different  from  anything  we  ever  saw  before— somewhat  like  the  spruces  and  firs, 
more  lilce  the  yew,  yet  very  different.  The  leaves  of  the  Torreya  are  at)out  an  inch  in 
length,  dark,  shiny,  rigid,  and  very  sharp-pointed.  They  arc  borne  in  flat  sprays,  the 
lower  branches  nearly  touching  the  ground.  The  fruit  or  nut  of  tbe  tree  is  still  more 
remarkable.  It  is  about  an  inch  in  length,  and  resembles  a  green  plum  both  in  color 
and  form.  It  is  simply  a  naked  seed,  without  a  vestige  of  cone  or  other  envelope.  lu 
this  respect  the  Torreya  and  Toxim  (yew^  differ  from  our  other  conifers,  and  ooustitute 
a  distinct  tribe.  The  tree  Is  pvramidal  m  form,  of  somber  appearance,  and  appears 
straiigely  out  of  place  in  this  latitude  among  oaks,  beeches,  and  poiflars.  No  donbt 
the  Torreya  is  a  relic  of  a  past  epoch,  when  it  may  have  had  a  wide  range  at  the  time 
when  the  elephant  and  mastodon  were  denizens  of  this  country. 

In  wood  and  bark  the  Torreya resemblea  the  cypress^still  more  the  firs.  The  wood 
is  extremely  durable,  almost  imperishable.  Dr.  Scull  showed  me  Tbrreya  posts  which 
hft<l  been  in  tbe  ground  sixty  years  and  were  still  quite  sound.  The  wood,  especially  ^ 
when  freshly  cut,  emits  a  strong  and  offensive  odor;  probably  this  is  also  oifciisivo 
to  the  '* tooth  of  time."  Most  of  the  best  Torreyae  have  been  cut  for  post  timber. 
About  a  mile  south  of  the  first  locality  I  found  another  growth  of  these  trees.  Ten 
miles  &rther  south  there  is  a  larger  quantity,  near  the  landing  called  Aspalaga,  and 
it  is  also  found  on  Sweetwater  Creek,  ten  or  fifteen  miles  farther  down  the  river. 
Possibly  it  may  grow  in  other  spots,  but  I  have  no  knowledge  of  its  occurrence 
except  at  these  three  places  near  tne  eastern  bank  of  the  Appalachioola  River. 

TAXXT8  PlobidANA— Ptortda  Tew. 

This  species  of  yew  oocnples  the  same  region  of  country  as  the  pre- 
Tioualy  described  Torre}fa. '  It  is  a  email  tree,  usually  growing  from  10 

Digitized  by  V^jOO^  Kc! 


128    BEFORT  OF  THE  COMMI88IONEB  OF  AGRICULTURE. 

to  20  feet  high,  in  some  oases  stated  at  30  feet,  and  has  much  the  a 
pearance  of  the  common  yew  of  Europe.  The  leaves  have  the  sag 
general  form  and  arrangement  as  those  of  the  Torreya,  but  are  shorti 
narrower,  and  not  so  closely  set  on  the  twigs. 

The  flowers  are  likewise  of  the  dioecious  character  and  similar 
structure,  but  the  fruit  is  different,  ^^ consisting  of  a  single  ovule  on 
cup-shaped  disk,  which  becomes  large  and  berry-like  in  fruit  and  sa 
rounds  the  nut-like  sejed."    Plate  Y. 

Nyssa  OAJPrrATA.—Ogeehee  Lime;  Sour  Tupelo. 

A  small  tree«  20  to  30  feet  in  height,  growing  from  the  Ogecht 
Biver,  Georgia^  south  to  Florida  and  west  to  Louisiana.  Its  nsm 
situation  is  in  swamps  or  on  the  rich  banks  of  streams.  The  wood  i 
soft  and  light  and  of  no  value.  The  leaves  are  4  to  6  inches  long,  of  i 
oblong  or  obovate  form,  narrowed  at  the  base,  entire,  smooth,  and  gree 
above,  whitish  and  velvety  pubescent  below,  on  petioles  less  than  « 
inch  long,  and  irregularly  placed  on  the  branches.  The  male  and  fi 
male  flowers  are  on  separate  trees,  and  appear  at  the  base  of  the  seasonf 
shoots ;  the  male  flowers  in  dense  round  clusters,  and  the  female  flowei 
singly  on  short  peduncles.  The  male  flowers  have  a  5parted  caly 
and  from  5  to  10  stamens ;  the  female  flowers  have  besides  stamens 
long  style,  and  an  ovary  which  ripens  into  an  oblong  red  drupe  fron 
an  inch  to  an  inch  and  a  half  in  length,  with  a  thickish  skin,  an  in 
tensely  acid  pulp,  and  an  oblong  deeply  channeled  stone. 

This  fruit  makes  an  agreeable  conserve  and  substitute  for  limei 
Plate  VI. 

JuKiPERUS  YDEtanaANA  var.  FhoniDAiXA— Florida  Bed  Cedar. 

A  variety  of  red  oedar  {Junipenu  Virginiana)  occurs  on  the  roclq 
coast  and  keys  of  Florida,  which  fhmishes  a  very  soft  wood,  free  froa 
knots,  and  on  that  account  nsed  by  the  manufacturers  of  lead  x>6ncilfll 
who  send  to  Florida  annually  expressly  for  a  supply  of  this  wood.  W< 
present  a  figure  of  a  twig.    Plate  TII.  , 

PnfOSNEYA  PXTBENS— 0eor^  Barh. 

This  is  a  low  tree  growing  from  15  to  25  feet  high,  with  a  diameter  oj 
trnnk  of  5  to  6  inches.    It  grows  in  dnmps,  a  number  of  stoms  Bpring| 
ing  apparently  from  the  same  root.    The  yonng  twigs  and  the  petiole/ 
of  the  leaves  are  softly  hairy.    The  leaves  are  opposite,  and  at  tbei^ 
base  furnished  with  small  scales  or  stipules,  which  very  easily  fall  away 
They  are  4  or  5  inches  long,  and  2  or  even  3  inches  broad,  of  an  oblon  j 
form,  pointed  at  the  apex  and  base  and  supported  on  petioles  or  leai 
stalks  about  1  inch  long.   The  upper  surface  is  smoothish,  the  lower  on^ 
is  pnbescent.    The  flowers  are  borne  in  clusters  or  corymbs  at  the  end 
of  the  twigs.    These  clusters  are  quite  showy,  not  from  the  colors  of  th< 
proper  flowers,  but  from  the  presence  of  a  nnmber  of  leaf-like  pinkisl 
bracts  of  an  ovate  form  and  IJ  or  2  inches  long.    In  somecases  these  bract 
are  developed  from  an  expansion  of  the  lol^  of  the  calyx.    The  flower 
are  somewhat  close  in  the  duster,  about  an  inch  and  a  half  long.     The 
calyx  is  small,  with  five  narrow  lanceolate  lobes  or  teeth,  which  are  onl^ 
one  third  or  one-fourth  the  length  of  the  corolla.    This  is  tubdiar  audi 
hairy  externally.    Near  the  summit  it  is  divided  into  five  linear  oblong* | 
lobes  which  expand  and  roll  backward,  and  are  spotted  with  red.    Aria* 
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ins  from  wilLiu  the  tube  of  the  corolla  and  standing  out  bej'ond  it  are 
live  stamcDB  with  small  brownish  oblong  anthers,  and  proceeding  from 
the  center  there  extends  beyond  them  tlio  slender  yellowish  pistil,  ter- 
minated by  a  small  obtuse  knob  or  stigma.  All  tlio  external  parts  of 
the  flowers  are  softly  pubescent.  At  the  base  of  the  flower  is  a  small 
swelliug,  which  is  the  young  ovary,  and  after  the  falling  away  of  tlie 
flowers  this  ovary  develops  into  a  capsule^  to  §  of  an  inch  iu  diameter, 
with  tliin  but  firm  walls,  which  is  di\'ided  into  two  cells,  and  when  ma- 
ture opens  at  the  top  and  allows  the  fall  of  the  seeds,  which  are  thin, 
flat,  winged,  and  closely  packed  in  two  rows. 

The  tree  belongs  in  the  natural  order  Eubiacew,  which  order  also  con- 
tains the  genus  CincJiona  dr  the  trees  which  furnish  Peruvian  bark,  and 
some  botanists  have  thought  that  this  tree  might  be  a  member  of  the 
same  genus,  but  there  are  diflferences  in  the  stnicturo  of  the  flower  and 
the  pod  which  are  sufficient  to  separate  it  into  a  distinct  genus. 

The  bark  seems  to  have  analogous  properties,  is  possessed  of  bitter 
and  febrifuge  qualities,  and  is  used  mediciujilly  for  fevers  by  the  in- 
habitants of  the  country.  The  tree  was  first  described  by  the  elder 
Michaux,  who  collected  it  on  Saint  Mary's  River  in  Greorgia,  in  the  year 
1701. 

It  received  the  generic  name  of  rincJcneya,  in  honor  of  General  Chaxles 
C.  Pinckncy,  of  South  Carolina,  a  gentleman  who  interested  himself 
much  in  regard  to  the  botany  of  his  country.  /The  tree  grows  in  moist 
situations  uear  the  coast,  from  South  Carolina  to  Florida.  The  flowers 
are  developed  in  the  month  of  June.    Plate  VIII. 

Abalia  qxjikquefolia— Oiwsew//. 

A  low,  perennial,  herbaceous  plant  growing  in  rich  woods  in  raount- 
ainoofl  regions  of  the  eastern  i)ortion  of  the  United  States.  The  stem 
rises  from  a  tuberous  root ;  it  is  naked  and  unbranched  for  10  to  15 
inches,  when  it  terminates  in  a  cluster  of  about  3  leaf  stalks  and  a  cen- 
tral peduncle  or  flower  stsilk.  The  leaf  stalks  or  petioles  are  3  or  4 
inches  long,  and  give  rise  at  the  end  in  an  umbellate  form  to  r*  to  7 
leaflets,  which  are  short-stalked  and  of  unequal  size,  three  of  them  being 
larger  than  the  others,  mostly  obvate  or  oblong,  in  form  thin,  smooth, 
sh^-toothed,  long-pointed,  and  3  to  5  inches  long;  the  other  two  to  four 
of  each  stalk  are  much  smaller  and  more  irregular  in  form.  .  The  flower 
peduncle  varies  in  length  froiii  2  to  5  inches,  and  at  the  extremity  termi- 
nates in  a  roundish  cluster  or  umbel  of  small,  short-stalked  flowers, 
twenty  to  fifty  in  number,  intermixed  with  short  and  narrow  leaf  like 
scales.  The  individual  flowers  are  small,  but  possessing  all  the  usual 
parts  of  calyx,  corolla,  stamens,  and  pistils.  The  calyx  is  adherent  to 
the  ovary  and  surmounts  it  with  five  small  teeth.  The  corolla  is  made 
up  of  five  small  oval  white  petals,  which  soon  fall  away.  Tiio  flowers  are 
not  all  perfect,  some  of  them  containing  only  stamens,  others  sUimens 
and  pistils.  In  the  perfect  flowers  there  are  five  stamens  with  small 
heart  shaped  anthers,  and  usually  two,  sometimes  three,  persistent,  out- 
vanlly  curved  styles.  The  ovaries  finally  expand  into  small,  round, 
brijrht-rcd  berries  about  the  size  of  small  peas. 

The  root  is  tuberous,  3  or  4  inches  long,  and  usually  dividing  into  two  or 
three  tap  shaped  portions.  It  is  wrinkled  by  parallel  transverse  ridges, 
and  gives  rise  irregularly  to  a  number  of  fibrous  rootlets.  The  upper 
portion  of  the  root-stalk  shows  several  angular  scars,  the  vestiges  of  pre- 
vious steins  which  annually  die  to  the  ground,  and  are  replaced  by  a 
new  growth  the  following  year.  These  tubers  are  generally  buried  sev- 
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eral  inches  in  the  ground,  and  grow  very  commonly  at  the  base  of  trees 
iu  rich  shaded  forevSts.  A  species  either  id<iutical  with  or  closely  re- 
senibliug  our  i)laut  grows  in  Northern  China,  and  has  for  unknown 
ages  been  iu  use  among  the  Chinese  as  a  medical  plant,  and  is  believed 
by  them  to  possess  ipost  extraordinary  virtues,  so  much  so  that  it  is 
j>erhap8  the  most  universal  of  all  their  remedies,  entering  into  a  large 
proportiou  of  their  prescriptions  and  commanding  a  hiffh  price. 

Since  commercia  relations  have  been  established  with  China  large 
quantities  of  Aiiievican  ginseng  have  been  exported  to  that  country, 
where  it  has  usually  found  a  ready  sale.  At  first  the  roots  were  pro- 
cured from  Canada  and  the  New  England  States,  but  more  recently 
large  quantities  have  been  collected  and  exported  from  the  mountain- 
ous regions  of  North  Carolina. 

By  medical  men  of  our  own  country,  this  root  is  not  believed  to  have 
any  active  medicinal  properties. 

It  has  an  aromatic  bitter-sweet  taste,  somewhat  mucilaginous,  and 
may  be  considered  as  a  mild  stimulant  aromatic  tonic.    Plate  IX. 

Podophyllum  peltatum— J!fa«dfrafca/  May  Apple. 

A  perennial,  herbaceous  plant  growing  throughout  most  parts  of  the 
Eastern  United  States  iu  moist  rich  woods.  What  is  commonly-  called 
the  root  of  this  plant  is  really  a  prostrate  root-stock  or  stem,  botanicallj 
called  a  rhizome,  from  which  the  true  roots  strike  out  at  and  near  the 
joints.  These  underground  stems  sometimes  extend  for  3  or  4  feet  in 
length,  each  year  extending  farther,  and  forming  a  joint  or  swelling, 
from  which  the  next  year's  upright  growth  takes  place.  These  upright 
stems  are  a  foot  t>o  afoot  and  a  half  high,  round  and  smooth,  and  divid- 
ing at  the  top  into  two  large  leaves,  and  in  the  forks  between  the  leaves 
is  produced  usually  a  single  flower.  A  portion,  however,  of  the  upright 
stems  produce  only  a  single  leaf  and  no  flower.  These  single  leaves  are 
peltate  or  umbrella-like,  having  the  stalk  fixed  in  the  center  of  the  leaf, 
with  the  veins  spreading  out  from  that  point  in  all  directions  like  the 
rays  of  an  umbrella.  The  leaves  of  the  flowering  stems  are  one-sided, 
having  the  stalk  fixed  near  the  inner  edge.  They  are  mostly  6  to  10 
inches  in  diameter,  and  divided  into  from  Ave  to  nine  lobes,  the  divis- 
ions reaching  withiii  an  inch  or  less  of  the  ba^se.  The  lobes  are  some- 
what obovate,  wedge-shaped,  sharply  and  coarsely  toothed  at  the 
summit.  The  flower  is  nodding,  on  a  peduncle  an  inch  or  two  in  length. 
It  is  nearly  2  inches  in  breadth  when  fully  expanded.  In  the  bud  it  is 
inclosed  by  three  small  green  bracts  which  soon  drop  away,  together 
with  the  six  thin  membranaceous  sepals,  leaving  after  expansion  from 
six  to  nine  white  petals.  These  petals  are  obovate  and  spreading.  The 
stamens  are  twice  as  many  as  the  petals,  on  short  filaments.  The 
ovary  occupying  the  center  of  the  flower  is  crowned  with  a  large  sessile, 
crenate  stigma.  The  flower  is  succeeded  by  a  softish  fruit  of  an  oval 
form,  about  the  size  of  a  large  plum,  \f  hich  has  a  thickish  rind,  becoming 
yellow  when  ripe,  and  a  pulpy  interior  of  an  acid  and  agreeable  taste, 
Ui  which  is  embedded  about  a  dozen  small  seeds.  This  pulp  is  much 
relished  by  many  persons,  and  has  cooling  and  aperient  qualities.  The 
long,  creeping  root-stalks,  commonly  called  the  roots,  are  the  parts  of 
this  plant  which  are  employed  medicinally.  When  dried  these  are  brit- 
tle and  easily  reduced  to  powder.  They  have  a  peculiar  and  rather 
unpleasant  tast-e,  becoming  intensely  bitter.  This  root  has  long  been 
esteemed  as  a  valuable  medicinal  article.  It  is  in  xiroper  doses  a  sure 
and  active  cathartic,  and  is  also  believed  to  have  an  alterative  influence 
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(Ml  the  lirer.    It  has  an  established  place  in  the  materia  medica  of  this 
coon  try,  and  is  employed  in  the  treatment  of  many  diseases.    Plate  X. 

Vebatbum  vieide — American  Hellebore;  Indian  Poke-root 

A  coarse,  herbaceous,  perennial  plant,  growing  from  2  to  4  feet  high 
ID  ^^S^y  meadows  and  in  low  grounds  along  the  margins  of  brooks  in 
rocky  and  mountainous  places  throughout  the  Eastern  United  States. 
The  stem  is  stout,  erect,  and  leafy.  Tlie  lower  leaves  are  from  G  to  12 
iDciies  long,  broadly  oval,  pointed  smoothish  or  pubescent,  with  nu- 
merous nerves  muuing  nearly  parallel  from  the  base  of  tlie  leaf  to  its 
apex,  the  lower  part  or  stalk  of  the  leaf  clasping  around  the  stem  and 
with  the  edges  growing  together  for  an  inch  or  two,  so  as  to  appear  as 
if  the  stem  passed  through  the  leaf  base.  The  upper  leav«  s  become 
fn^diially  smaller  and  narrower,  and  at  the  base  of  the  branches  of  the 
pauicle  they  pass  into  linear  bracts.  The  upper  part  of  the  stem  for  a 
foot  or'so  constitutes  the  flowering  panicle,  with  numerous  alternate 
hranches,  the  lower  ones  longer  and  spreading  so  as  to  give  this  part  a 
pyramidal  form. 

The  branches  and  terminal  part  are  occupied  with  numerous  and 
rattier  close  sessile  flowers.  These  flowers  are  not  entirely  perfect, 
flOQie  being  only  male  and  others  male  and  female.  The  flowers  are  lily- 
like in  structure,  consisting  of  an  envelope  or  perianth  of  six  greenish, 
pubescent,  ovate  acute,  small  sepals,  each  narrowed  at  the  base;  six 
spreading  stamens  and  three  short  recurved  styles,  terminatingtheovary, 
which,  when  matured,  composes  a  three-celled  dry  capsule,  containing 
oumerous  small  flattened  seeds.  The  root  of  this  plant,  or  more  properly 
the  base  of  the  stem,  is  thick  and  fleshy,  with  numerous  coarse  fibrous 
branches  or  subdivisions.  It  has  a  sharp,  biting,  bitterish  taste,  and 
contains  a  resinous  juice,  which  may  be  dissolved  in  alcohol.  The  plant 
is  very  similar  to  the  white  hMohove  {Yeratrum  albu7n)  of  Europe,  which 
has  long  been  employed  medicinally  in  certain  forms  of  rheumatism  and 
gout.  The  first  settlers  of  this  country  found  that  the  Indians  were 
acquainted  with  at  least  the  emetic  properties  of  our  plant,  and  subse- 
quent investigation  led  to  the  conclusion  that  it  was  as  powerful  in  its 
action  as  its  European  relative.  It  has  a  strong  influence  on  the  action 
of  the  heart,  and  has  been  much  employed  as  a  sedative  in  fevers.  It 
is,  however,  a  dangerous  medicine  if  used  in  large  doses  or  by  persons  of 
weak  constitutions,  sometimes  producinggreatdepression,' vomiting,  and 
even  death.  It  is  one  of  the  plants  growing  abundantly  in  the  mount- 
ains of  Carolina,  and  great  quantities  are  annually  gathered  and  pre- 
pared for  market.    Plate  XI. 

Fbaseba  OAEOLrNiENSis— Ammcan  Columbo. 

A  tall,  stout,  biennial  or  triennial  plant,  growing  in  rich  soil  in  open 
woodlands  or  in  moist  meadows.  The  root  is  large,  spindle-shaped, 
fleshy,  and  of  a  yellow  color.  The  second  or  third  year  the  root  sends 
'ipa  strong,  succulent,  smooth,  furrowed  stem,  from  3  to  8  feet  high. 
Tie  radical  leaves  f usually  five  to  eight)  are  oblong  or  obovate,  obtuse, 
afoot  or  more  in  length,  and  3  to  4  inches  broad,  spread  flat  on  the 
ground.  The  stem  leaves  are  in  whorls  of  four  to  eight,  at  intervals 
of  4  to  6  inches.  Those  at  the  lower  whorls  are  oblong  or  lanceolate, 
entire,  6  to  8  inches  long  and  2  or  3  inches  wide.  They  gradually  be- 
come smaller  as  they  ascend,  and  near  the  top  are  lanceolate  and  but 
2  or  3  inches  long.  The  upper  part  of  the  stem  bears  flowers  at  each 
of  the  jointS;  generally  eight  to  ten  at  each  joint,  the  lower  ones  on 
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brandling  pc(lunclos3  to  G  incbes  long,  tbo  upper  ones  sinoflj  on  stems 
2  to  3  incboH  lonp:,  the  whole  forming  a  panicle  of  pyramidal  form.  The 
liower.s  arc  about  an  inch  in  diameter  when  expanded,  of  a  gixjenish 
yellow  color.  The  calyx  consists  of  four  narrow  lanceolate  acute  seg- 
ments. The  corolla  is  of  a  yellowish  color  sprinkled  with  small  pur- 
plish spots.  It  is  composed  of  four  oblong  abruptly'  acute  lobes,  each 
lobe  bearing  about  the  center  a  curiously  fringed  round  gland.  There 
are  four  stamens  alittle  shorter  than  the  corolla  and  situated  on  its  base. 
The  style  is  about  as  long  as  the  stamens,  with  a  short  two-lobed  stigma 
at  the  apex.  The  pod  is  oblong  and  flattened,  pointed  with  the  persist- 
ent style,  of  a  firm,  tough,  texti^re,  and  about  three-fourths  of  an  inch 
long,  contacing  eight  to  twelve  small,  flattened,  roundish,  and  wing 
margined  seeds.  This  plant  is  found  sparingly  from  Western  New  York 
and  Pennsylvania  to  AVisconsin,  southwestward  to  Missouri  and  Ar- 
kansas, and  southward  along  the  AUeghanies  to  North  Carolina  and 
Georgia.  It  is  popularly  known  as  wild  or  American  columbo.  It  re- 
quires two  or  three  years  to  come  into  flowering,  which  takes  place  from 
May  to  July.  The  root  is  of  a  sweetish  or  bitter  taste,  and  has  long 
been  employed  medicinally  as  a  mild  tonic  similar  in  its  properties  to 
the  columbo  of  Mozambique,  but  believed  to  be  of  inferior  value  to  that 
plant,  which  belongs  to  a  different  natural  order,  viz.,  Slenispennacea. 
Plate  XII. 

Hydrastis  Canadensis—  Orange-root;  Yellow  Puccoon. 

A  small  and  rather  inconspicuous  plant  of  the  order  Banunculacecc^ 
growing  not  very  abundantly  in  rich  woods  in  the  Middle  and  Western 
States,  and  in  the  mountainous  parts  of  North  Carolina  and  Georgia. 
It  is  a  perennial  herb,  seldom  growing  more  than  a  foot  high,  ivith  a 
simple  hairy  stem,  with  two  or  three  small  scale-like  leaves  at  tho  base 
and  two  leaves  near  the  top,  one  sessile,  the  other  with  a  petiole,  where 
the  stem  diverges  so  as  to  appear  forked.  The  stem  is  terminated  by 
a  single,  small,  greenish  flower.  This  flower,  which  is  less  than  half  an 
inch  in  diameter,  has  a  calyx  of  three  small  sepals  which  drop  off  as 
soon  as  the  flower  expands.  There  are  no  petals,  but  a  large  number, 
sometimes  forty  or  fifty  stamens  with  thick  filaments  and  very  short 
anthers.  In  the  center  of  these  there  arc  about  a  dozen  small  (listils, 
which  finally  develop  into  a  round,  close  head  of  crimson  berries,  each 
of  which  contains  one  or  two  seeds.  The  two  leaves  are,  when  the 
flower  expands,  only  an  inch  or  two  in  diameter,  but  they  continue  to 
expand  until  they  become  6  to  10  inches  in  diameter,  being  heart- 
shaped  at  the  base,  roundish  in  outline  and  divided  into  fivie  to  seven 
lobes,  which  are  coarsely  and  doubly  toothed.  Tho  root-stock  is  thick 
knotted  and  yellow,  and  gives  rise  to  numerous  thickish  fibrous  roots, 
which  are  also  yellow.  This  root-stock  and  roots  are  the  portions  em- 
jiloyed.  The  Indians  used  the  roots  for  dyeing  yellow.  It  is  very 
bitter  and  has  for  a  long  time  been  employed  as  a  tonic  in  domestic 
practice,  and  within  tlie  last  twenty-five  years  has  been  admitted  into 
tbo  otficial  list  of  the  United  States  dispensatory,  and  its  medic«il  prop- 
erties have  been  very  fully  investigated.  It  has  been  much  employed 
in  dyspepsia,  in  disease  of  the  liver,  in  malarial  fevers,  &c,  I?late 
XIII. 

Lobelia  inflata — Lobelia;  Indian  Tobacco. 

An  annual  herbaceous  plant  growing  in  fields,  open  woods,  and  road- 
sides in  most  of  tho  States  east  of  the  Mississippi,  and  to  some  extent 

Digitized  by  V^jOO^  Kc! 


EEPOBT  OF  THE   BOTANIST.  183 

west  of  that  line.  It  varies  in  height  from  6  inches  to  2  feet.  The 
email  plants  are  very  little  branched,  while  the  large  ones  are  much 
branched.  The  stem  is  erect,  angular,  and  rougliish  hairy.  The  leaves 
are  numerous,  particularly  on  the  lower  part  of  the  stem.  They  are 
scattered,  of  au  oblong  form,  the  lower  ones  2  to  3  inches  long,  di- 
minishing toward  the  top  and  becoming  quite  small  ou  the  branches. 
They  are  roughish,  obtusely  toothed  on  the  margin,  and  without  leaf- 
stalks. The  branches  vary  in  number  and  in  length — commonly  from 
3  to  6  inches  long,  with  the  flowers  arranged  alternately  toward  the  ends 
ill  spike-like  racemes.  The  flowers  are  small,  usually  less  than  a  quarter 
of  au  inch  in  length  and  with  very  short  stalks.  The  flower  is  of  the 
kind  called  superior,  or  seated  above  the  ovary.  The  calyx  consists  of  Ave 
small,  narrow,  linear  segments.  The  corolla  is  of  a  bluish  color,  of  five 
lanceolate  segments,  which  are  more  or  less  united  into  a  tube  which  ia 
8pHt  down  ou  the  upper  side,  being  somewhat  two-lipped,  the  upper  lip 
with  two  lobes  and  the  lower  with  three.  The  five  stamens  are  free 
from  the  corolla  and  united  together  by  their  filaments  into  a  tube. 
The  style  is  slender  and  partly  inclosed  in  the  tube  of  stamens.  The 
ovary  as  it  enlarges  becomes  a  capsule  much  larger  than  the  flower^ 
sometimes  half  an  inch  long,  ovate,  two-celled,  and  filled  with  a  large 
number  of  minute,  brownish  seeds.  The  leaves,  capsules,  and  seeds  of 
this  plant  when  chewed  cause  a  burning  or  biting  sensation  somewhat 
Uke  the  taste  of  green  tobacco.  If  a  sufficient  quantity  be  taken  and 
the  juice  swallow^  it  causes  at  length  sickness  and  vomiting,  the  nausea 
being  prolonged  nnd  sometimea  attended  with  giddiness  and  pain  in 
the  head.  The  plant  has  been  used  not  only  for  its  emetic  properties^ 
bat  also  in  t^ie  treatment  of  asthma  and  catarrhal  affeotions. 

There  are  several  other  species  of  lobelia,  Bpme  with  large  and  hand* 
some  flowers,  but  they  are  rarely  employed  medicinally.    Plate  XIY.. 

Sanguinabia  Oakadensis— £{ood-root. 

A  low  perennial  herb,  with  a  thick  fleshy  prostrate  root-stook,  fllled 
with  a  reddish  orange  colored  juice.  The  rhizoma  develops  near  ita 
extremity  a  few  lateral  as  well  as  a  terminal  bud.  Very  early  in  the 
season — ^in  March  in  the  South,  In  New  England  in  April — ^this  bud  ex- 
pands and  pushes  forward  a  solitary  leaf  and  a  single  flower-stalk.  The 
leaf  is  at  first  rolled  around  the  flower-stalk,  and  gradually  unfolds^ 
and  continues  growing  for  two  or  three  months,  when  the  leaf-stalk 
may  be  6  to  IP  inches  lone,  and  the  leaf  becomes  4  to  6  inches  across,  of 
a  kidney  form  or  roundea  heart  shape,  very  smooth,  and  divided  into 
five  to  seven  rounded  and  more  or  less  obtusely  toothed  lobes.  The 
single  large  flower,  an  inch  in  diameter  when  expanded,  is  at  the  end  of 
a  naked  scape  or  stalk  which  is  4  to  8  inches  long.  The  flower  is  ex> 
tremely  fugacious,  expanding  and  falling  to  pieces  almost  the  same  day.. 
It  consists  of  two  outside  greenish  ovate  obtuse  sepals,  eight  to  twelve^ 
oblong,  spreading,  pure  white  petals,  twenty  to  twenty-four  stamens,  and 
the  ovary  tipped  with  a  short  style,  and  a  thickish  two  cleft  or  grooved 
stigBia.  The  ovary  continues  to  enlarge  after  the  fall  of  the  flower  un- 
til at  maturity  it  becomes  a  lanceolate  flattened  pod  about  2  inches 
long  with  two  valves,  and  filled  with  numerous  small  shining  dark  red 
seeds*  ** 

The  IOO^stock  is  half  to  three-fourths  of  an  inch  in  thickness,  emitting^ 
nnmerons  small  fibrous  roots.  It  is  easily  broken  across,  and  then  dis- 
plays a  reddish  surface  from  the  quantity  of  juice  which  it  contains. 

The  root-stock,  or  root,  as  commonly  called,  is  thepart  which  is  em- 
ployed medicinally.  It  has  beeii  used  in  a  variety  of  complaints^  but 
Qhiefly  those  of  the  pulmonary  organs.    Plate  XV. 
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Gelsemium  ssmperyirrns — Tellow  Jessamine ;  Carolina  Jasmine, 

A  smooth  woody,  evergreen,  twining  vine,  growing  on  the  margins 
of  swamps  and  river  banks  from  North  Carolina  to  Florida,  and  west  to 
Mississippi.  It  has  opposite  leaves,  aboat  2  inches  long,  lanceolate, 
short  petioled,  entire  on  the  margins,  and  acnte  at  the  base.  The  flow- 
ers grow  in  small  sessile  clusters  in  the  axils  or  angle  between  the  leaves 
and  the  stem,  seldom  more  than  half  a  dozen  in  a  cluster.  These  flow- 
ers are  1  inch  to  an  inch  and  a  half  long,  of  a  bright  yellow  color,  and 
fragrant.  The  calyx  of  the  flower  is  small  and  flve-parted.  The  co- 
rolla is  monopetalous  and  funnel-shaped,  with  five  spreading  lobes. 
Each  flower  contains  five  stamens  which  are  attached  to  the  inside  of 
the  corolla  near  the  base,  and  are  about  half  the  length  of  the  corolla. 
There  are  two  styles  united  together  below,  and  nearly  as  long  as  the 
flower.  After  the  fall  of  the  flower  the  ovary  develops  into  an  oblong 
compressed,  two-celled  capsule,  half  to  three-fourths  of  an  inch  long, 
which  opens  at  the  top  and  exposes  several  small  oval,  flat,  wingeil 
seeds.  The  plant  belongs  in  the  natural  order  Loganiaeea.  This  hand- 
some vine  possesses  powerful  medicinal  properties.  It  has  for  a  long 
time  been  popularly  employed  a«  a  vermifuge  in  the  Bouthem  States, 
but  within  the  last  thirty  years  it  has  been  carefully  examined  and  in- 
vestigated by  physicians,  and  it«  employment  has  been  extended  to 
the  treatment  of  many  diseases.  It  is,  however,  a  very  active  medicine, 
and  requires  to  be  employed  with  great  caution,  as  it  is  capable  of  pro- 
ducing alarming  and  even  fatal  results  in  overdoses.  The  root  is  the 
part  employed,  but  its  active  principle  also  resides  in  the  flowers  and 
probably  in  the  leaves*  It  is  a  genus  which  is  found  only  in  America. 
It  rambles  over  bushes,  and  low  shrubs,  sometimes  ascending  trees.  It 
is  one  of  the  earliest  flowers  of  spring. 

*<The  flowers  are  deliciously  scented,  and  fill  the  atmosphere  with 
fragrance  for  long  distances  around.  Though  called  jasmine  in  the 
South,  it  has  no  botanical  relationship  to  the  genus  Jasminivm  or  the 
true  jasmines."    Plate  XVI. 

Spigelia  Marilandica— PtnX;  Root 

An  herbaceous  perennial  plant  growing  ft*om  I  to  1}  feet  high  in 
clumps  of  several  stalks  proceeding  from  a  mass  of  fibrous  roots.  The 
stems  are  rather  slender,  somewhat  four  sided,  smooth,  and  furnished 
with  three  to  six  pairs  of  opposite,  sessile,  leaves.  These  leaves  are 
from  2  to  3  inches  long,  ovate,  smooth,  entire  on  the  margins  and 
acutely  pointed.  The  lower  pair  of  leaves  is  smaller^  and  the  upper  is 
immediately  at  the  base  of  the  flowering  raceme.  This  raceme  or  spike 
is  2  to  3  inches  long,  with  usually  eight  or  ten  flowers  arranged  on  one^ 
side.  The  flowers  are  sessile,  with  a  calyx  of  five  slender  linear  lobes, 
and  a  tubular  funnel  or  trumpet-shaped  corolla,  1^  to  2  inches  long, 
bright  red  outside,  yellowish  within,  and  divided  into  five  narrow  seg- 
ments at  the  top.  The  stamens  are  inserted  on  the  inside  of  the  corolla 
tube  and  reach  nearly  to  its  summit.  The  style  is  simple  and  a  little 
longer  than  the  corolla.  The  flowers  are  succeeded  by  short  two-ceited 
I>ods  containing  a  few  small  seeds.  The  plant  is  most  common  in  the 
Southern  States,  but  is  occasionally  found  in  the  Middle  and  some  of 
the  Western  States.  It  is  said  to  be  not  very  abundant  even  in  the 
South.  It  grows  in  rich  dry  soil  in  open  woods.  The  root  is  the  part 
which  is  principally  employed  in  medicine.  It  has  considerable  repu* 
tation  as  a  vermifuge.  It  is  said  that  its  virtues  were  first  learned  fit)ui 
the  Oherokee  Indians.  Several  eminent  medical  men  of  Carolina  made 
trial  of  the  plant  more  than  one  hundred  years  ago,  and  introduced  it 
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to  the  notice  of  the  medical  profession  generally;  and  it  has  since  held 
a  place  among  anthelmintic  medicines.  The  roots  are  gathered  for  the 
markets  in  July  and  Augast.    Plate  XVII. 

CiMlClFCGA    EACEMOSA— TaZZ  .  Snokc-root;   Black    Snake  root ;  Black 

Cohosh, 

A  plant  of  the  natural  order  Rantmculacece]  a  tall,  herbaceous  peren- 
nial, arrowing  in  rich  woods  in  nearly  all  the  wooded  and  mountainous 
districts  of  our  country,  The  stem  is  smooth,  stout,  and  from  3  to  G  or 
sometimes  8  feet  high,  bearing  two  to  three  decompound  leaves  n-^ar 
the  middle,  and  above  and  below  naked.  The  stem  terminates  in  a 
simple  or  sparingly  brjiuched  spike-like  raceme  of  small  wliite  flowers. 
There  also  spring  from  the  root  two  or  three  large  leaves  on  long  stalks. 
The  entire  leaves  with  their  stalks  are  a  foot  or  two  in  length,  divided 
into  three  main  stalked  branches,  these  each  again  divided  into  three 
or  five  smaller  sections,  each  of  which  is  composed  of  three  ovate, 
coarsely  toothed  or  lobed  leaflets  1  to  3  inches  long.  The  raceme  of 
flowers" is  often  a  foot  and  sometimes  2  feet  in  length,  sometimes  with 
two  or  three  smaller  racemes.  The  flowers  are  small  (about  one-half  inch 
when  expanded),  on  slender  pedicels  about  half  an  inch  long,  very  nu- 
merous, sometimes  as  many  as  eighty  to  one  hundred  on  the  raceme. 
The  lower  flowers  of  the  raceme  expand  first,  then  successively  those 
toward  the  top.  They  consist  of  a  calyx  of  four  or  five  small,  roundish 
petals  (which  drop  off  as  soon  as  the  flower  opens),  a  multitude  of  sta- 
mens with  slender  filaments  and  small  white  oblong  anthers,  and  one  or 
several  ovaries,  of  which  only  one  matures  into  a  dry  oblong  pod,  con- 
taining numerous  seeds.  The  white  terminal  racemes  are  very  conspic- 
uous when  in  flower.  The  root-stock  is  said  to  be  mucilaginous,  some- 
what bitter  and  astringent.  It  is  large,  thick,  and  irregularly  branched. 
The  common  name  is  probably  derived  fh)m  a  popular  notion  of  its  effi- 
cacy as  an  antidote  to  snake  bites.  It  has  long  had  some  reputation  in 
domestic  practice  in  the  treatment  of  various  diseases,  particularly 
rheomatism  and  dropsy,  and  sixty  years  ago  began  to  be  investigated 
and  tried  by  physicians,  and  finally  gained  a  prominent  place  in  the 
materia  medica,  its  power  in  cases  of  rheumatism,  nervous  diseases, 
and  chroniclung  complaints  being  well  established.    Plate  XVIII. 

CiCTJTA  MAOULATA — FaUe  Parsley;  Poison  Hemlook;  Spotted  Cowbane. 

An  nmbelliferous  plant  belonging  to  the  same  natural  order  as  cara- 
way and  parsley.  The  root  is  perennial ;  the  stem  dies  to  the  ground 
annually.  It  grows  in  swampy  grounds  and  in  low  meadows  in  various 
parts  of  the  country  from  the  Atlantic  to  the  Pacific.  The  plants  of 
this  family  are  characterized  by  having  their  flowers  in  what  are  called 
umhelSy  the  flower  stalks  branching  out  in  all  directions  from  a  common 
center  like  the  ribs  of  an  umbrella.  Frequently  these  primary  stalks 
are  again  divided  into  smaller  or  secondary  umbels  or  umbelleis^  as  in 
the  caraway,  parsnip,  &c.  Each  one  of  the  final  divisions  of  the  umbel 
bears  a  single  small  flower.  These  flowers  are  so  much  alike  in  the  dif- 
ferent species  and  genera  of  the  order  that  it  usually  requires  very  care- 
ful study  to  distinguish  them  one  from  another.  The  flower  is  of  the 
kind  called  superior  or  above  the  ovary.  It  has  usually  a  very  minute 
fl.ve-toothed  calyx,  a  corolla  of  five  small  petals,  alternating  with  five 
stamens,  and  two  styles  surmounting  the  ovary,  which  develops  into 
two  carpels  commonly  called  seeds,  which  are  usually  flattened  and 
placed  fkce  to  face,  a«  may  be  readily  seen  in  the  seeds  of  the  parsnip 
orcarrot.    In  the  Cicufa  maculata  the  umbels  at  the  ends  of  the  stem  and 
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branches  are  usually  3  to  4  inches  in  diameter,  frequently  having 
thirty  or  forty  sleucler  rays  or  peduncles,  each  one  of  which  at  its  ex- 
tremity is  again  divided  into  as  many  short  spreading  rays,  each  of 
which  bejirs  a  minute  white  flower,  or  when  ripe  a  pair  of  seeds  some- 
what like  caraway.  The  main  stem  of  the  jilaut  is  smooth,  thick,  some- 
what spotted  or  streaked  with  purple,  and  hollow.  It  grows  from  3  to 
G  feet  high,  with  numerous  branches.  The  leaves  are  compound  and 
composed  of  three  to  five  divisions,  each  of  whfch  is  again  divided  into 
three  or  live  leaflets.  The  base  of  each  compound  leaf  is  enlarged  and 
dilated  so  as  partly  to  surround  the  stem.  The  leaflets  are  1  to  3  iucbes 
lony:,  smooth,  oblong  or  lanceolate,  coarsely  toothed,  and  pointed.  Thft 
root  of  this  plant  is  a  dangerous  poison.  It  is  composed  of  a  number 
of  obloug  fleshy  portions  diverging  from  the  base  of  the  stem,  fre- 
quently as  long  and  as  thick  as  a  man's  finger.  It  has  a  strong  pene- 
trating smell  and  taste.  It  is  often  mistakeh  by  children  for  wUd  par- 
snip, or  is  supposed  by  th^m  to  be  eatable,  and  every  year  the  papers 
contain  accounts  of  fatal  poisoning  from  the  use  of  the  root  It  is 
highly  desirable  that  information  may  be  diflfused  respecting  this  and 
other  poisonous  and  deleterious  plants,  so  that  such  accidents  maybe 
avoided.  The  root  has  been  to  some  extent  employed  by  medical  men. 
Its  eflccts  aie  much  the  same  as  those  of  the  European  hemlock  (no 
way  related  to  the  tree  called  hemlock  in  the  United  States),  but  it  is 
now  rarely  used.  Tho  poison  hemlock  of  Euro^ie  {Conium  maculatum) 
is  the  plant  whose  juice  was  given  to  criminals  m  ancient  Greece,  and 
from  which  Socrates  came  to  his  death.  There  are  several  other  plants 
of  this  order  ( UmhcUiferw)  resembling  the  one  described,  some  with  and 
some  without  poisonous  properties.  It  is  best  to  avoid  the  use  of  all 
such  as  are  not  well  known.    Plate  XIX. 

PoLYGALA  Senega— iSeneoa  SnaJce-root 

A  small  perennial  herb,  growing  in  woods  and  rich  rocky  groimd 
throughout  tho  eastern  portions  of  the  continent.  It  produces  a  clump 
of  stems  from  a  tliick,  hard,  and  knotty  root-stock,  the  stems  growing 
from  8  to  16  inches  high,  very  leafy  and  unbranched  and  terminated  by 
a  raceme  about  1  inch  long  of  small  pinkish  or  white  flowers.  The 
leaves  are  lanceolate,  smooth,  entire,  and  scattered  on  the  stem.  The 
plant  belongs  to  the  order  PolygalacecBj  sometimes  called  milkworts,  of 
which  there,  is  a  largo  number  of  species  both  in  this  country  and  ilie 
Old  World.  The  flowers  in  the  I'aceme  are  small,  sessile,  and  crowded, 
irregular  in  structure,  and  approaching  those  of- the  order  Lcgnminosw. 
The  parts  of  the  flower  arc  very  small,  and  require  the  use  of  a  mag- 
nifier to  make  them  plainly  observable.  The  calyx  consists  of  five 
unequal  segments  or  sepals,  three  petals  more  or  less  united  togetlier, 
six  or  eight  stamens  united  by  their  filaments  into  a  flattish  band,  and 
a  two-celled  ovary,  which  ripens  into  a  small  two-seeded  pod.  Tbc 
thick  knotty  rhizoma  and  the  roots  springing  from  it  are  the  parts  em- 
ployed in  medicine.  This  root  is  said  to  have  received  tho  name  of 
Snake-root  from  its  employment  by  the  Seneca  Indians  as  an  antidote 
to  snake  bites.  Dr.  Tennent,  of  Virginia,  a  hundred  and  fifty  years  ago 
investigated  the  properties  of  the  plant  and  believed  it  to  i>e  useful  in 
the  treatment  of  pleurisy  and  pneumonia.  The  use  of  the  root  then 
spread  in  this  country  and  into  Europe,  and  was  generally  believed  t^ 
have  valuable  properties.  It  is  an  ingredient  in  the  medicine  known 
as  hive  sirup,  much  used  in  the  treatment  of  croup  among  childrcu. 
Plate  XX. 
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Srn:  I  have  tbe  honor  lierewitli  to  report  tbe  work  of  this  Bureau 
for  the  current  jear. 

That  the  establishment  of  the  Bureau  meets  an  important  want  is 
shown  by  tbe  correspondence  to  which  it  has  already  given  occasion. 
Lcltci-s  Irom  all  parts  of  tbe  country,  and  even  from  other  countries, 
ure  constantly  received,  making  inquiriet  in  regard  to  matters  connected 
with  Forestry,  such  as  the  best  methods  of  planting  and  managing  trees, 
tbe  value  of  different  trees  for  various  purposes,  their  adaptation  to  dif- 
ii'vcnt  soils  and  climates,  the  best  methods  of  procuring,  preserving,  and 
])hniwg  seeds,  and  the  like.  Much  valuable  information  on  these  and 
kindred  subjects  has  been  given  to  the  country  in  reply  to  the  letters 
received.  As  the  need  and  importance  of  tree-planting  is  now  exten- 
sively felt  both  in  those  parts  of  the  country  which  are  comparatively 
treeless  as  well  as  in  those  from  which  the  forests  have  been  or  are  be- 
ing rapidly  removed,  th|^  need  of  trustworthy  information  on  the  sub- 
ject becomes  very  desirable.  Such  a  space  of  time  is  necessary  for  the 
growth  of  trees,  that  mistakes,  whether  in  respect  to  the  character  and 
value  of  trees  or  their  management,  are  costly.  It  is  not  as  when  one 
is  cultivating  a  crop  which  is  to  reach  its  maturity  in  a  few  months. 
In  this  case  a  mistake  involves  loss  only  for  a  brief  season,  and  a  better 
course  may  be  adopted  for  the  next.  But  a  mistake  in  planting  trees, 
or  the  adoption  of  a  wrong  method  of  cultivation,  may  entail  loss  for 
a  lifetime.  Most  persons  in  our  country  also  are  without  experience  in 
forestry.  Tbe  subject  is  new  to  them,  and  the  Department  in  giving 
the  reqaisite  information  is  rendering  them  a  service  of  the  greatest 
value. 

WOBK  OF  THE  AGENTS. 

During  the  year  the  agents  who  were  employed  last  year  have  con- 
tinued their  work.  By  means  of  circulars,  in  addition  to  those  used 
previously,  they  have  gatbered  a  large  amount  of  information  in  regard 
to  the  condition  of  the  country,  both  in  respect  to  its  original  supply  of 
timber  and  in  the  increase  or  diminution  since  the  period  of  settlement, 
as  well  as  many  facts  of  interest  uud  importance  as  to  the  growth  and 
culdvatioD  of  trees  for  forest  purposes.  The  reports  made  by  the  agents 
have  been  compiled  into  a  volume  which  will  soon  be  available  to  the 
public.    Abstracts  of  them  have  been  made  and  are  herewith  presented. 

PENNSYLVANIA. 

In  the  grant  made  by  Charles  II  to  Sir  William  Penn,  in  1081,  he 
ffip.rle  no  reservations  of  timber,  as  in  some  other  colonial  gHnts.  An 
evidence  of  Penn's  thoughtful  care  for  the  maintenance  of  the  wood- 
lauds  may  be  gathered  from  a  provision  incorporated  in  an  instrument 
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bearing  date  July  11,  1682,  entitled,  "Conditions  and  concessions,'' 
oflfored  to  such  as  might  become  adventurers  and  purchasei's  in  his 
l)rovince,  viz : 

EvjhtiCdlh.  That  in  clearing  the  pronntV,  care  be  taken  to  leave  one  acre  of  treps 
for  every  live  acres  cleared,  especially  to  preserve  oak  and  mnlberry  for  silk  and 
shipping. 

By  an  act  of  the  assembly  of  ]Mareh  10, 1CS3,  a  code  of  laws  was  passed 
making  provision  for  securing  the  rights  of  property  in  timber-lands 
and  for  their  protection  from  fire  by  the  following  statutes: 

Chap.  XCII.  Be  it  enacted,  <f*c.,  That  if  any  person  within  this  province  or  terri- 
tories thereof  shall  at  any  time  after  the  publication  thereof,  presume  to  cut  and  fell 
any  timber  tree  upon  the  land  of  any  other  person  without  leave,  such  person  shall 
forfeit  to  the  owner  thereof  five  pounds  for  every  sncli  tree  as  aforesaid. 

CUAP.  XCIII.  Be  it  enacted,  <^c.,  That  whosoever  shall  presume  to  set  on  tiro  any 
woodlands  or  marshes  in  this  province  or  territories  thereof  before  the  first  day  it 
the  first  mouth,  yearly,  they  shall  .yearly  make  good  all  damages  that  shall  thereby 
happen  to  any  of  the  inhabitants  thereof. 

In  1G93  the  penalty  for  cutUng  trees  upon  the  lands  of  another  was 
fixed  at  five  pounds  for  black-walnut  trees,  fifty  shillings  for  every  tree 
of  other  timber,  and  double  the  value  for  fire  or  underwood. 

These  statutes,  so  far  as  they  were  intended  to  secure  the  maintenance 
of  a  portion  of  the  woodlands,  were  not,  so  far  as  shown  by  records, 
observed  in  the  subsequent  grants  of  land  for  settlement,  and" clearings 
were  made  without  restraint,  as  in  other  timber  portions  of  the  country. 

In  a  region  extending  over  so  broad  an  area  as  this  State,  with  the 
diversity  of  soil  that  exists,  there  is  considerable  variety  in  the  species 
of  timber  trees.  • 

Prof.  Thomas  0.  Porter,  in  his  sketch  of  the  botany  of  Pennsylvania, 
suggests  that  the  State  might  be  divided  into  six  botanical  regions,  in 
each  of  which,  besides  certain  8i)ecie8  common  to  them  all,  there  wero 
others  that  were  limited  to  each  particular  section.  He  thus  classi- 
fies the  regions:  1.  Southeastern.  2.  ]!9ortheastern.  3.  ]!forthem.  4. 
Middle,    6.  Western.    6.  The  Lake  Shore  region. 

In  the  fifty-eight  counties  from  which  reports  were  received  refer- 
ence was  made  to  the  principal  species  used  for  timber  and  lumber;  of 
these,  chestnut  was  mentioned  48  times ;  oaks,  without  further  specifi- 
cation, 31;  hickories,  29;  maples,  27;  white  oak,  21 ;  pine,  21;  locust, 
21;  hemlock,  20;  black  walnut,  17;  ash,  16;  beech,  14;  poplar,  8; 
black  oak,  7;  red  oak,  7. 

For  many  years,  in  the  early  history  of  the  State,  the  principal  sup- 
ply of  timber  for  market  was  floated  down  the  Susquehanna  Eiver 
and  its  tributaries  in  rafts.  This  drained  a  region  abounding  in  white 
pine.  After  a  while  the  Allegheny  Kiver  afforded  the  means  for  bring- 
ing down  large  quantities  of  timber,  and  for  many  years  afforded  occu- 
pation and  employment  for  a  large  number  of  men. 

Since  the  introduction  of  railroads  the  lumbering  business  has  been 
extended  into  districts  remote  from  the  rivers,  and  the  increasing  de- 
mand has  caused  new  supplies  to  be  sought  after,  and  much  timber 
which  had  no  market  value  has  been  brought  in  demand. 

The  white  pine,  which  was  regarded  as  the  principal  and  most  desira- 
ble kind  of  timber,  has  been  exhausted  in  extensive  regions  where  it 
was  abundant,  and  hemlock  and  other  species  formerly  considered  of 
little  value,  are  now  the  principal  kinds  sawed  in  the  mills. 

Timber  has  suffered  very  much  from  peeling  off  the  bark  for  tanning 
purposes. 

There  are  1^669  saw-nulls  in  operation  in  the  State,  and  the  estimated 
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amouTit  of  lumber  cut  in  1883,  including:  388,r)61,000  shingles  and  1S3,- 
740,000  laths,  is  1,848,304,000  feet.  These  estimates  are  based  upon 
the  returns  of  correspondents. 

In  1870  the  percentage  ot*  woodland  in  the  State  was  about  32  per 
cent.     In  1880,  29  per  cent. 

According  to  the  census  of  1880  Pennsylvania  stands  second  as  a 
lumber-prodncing  State,  Michigan  being  the  first. 

From  the  returns  to  the  circuhirs  sent  out  by  the  Forestry  Bureau, 
it  is  estimated  that  95  per  cent,  of  the  area  of  the  State  was  at  one  time 
covered  witli  original  forests  consisting  of  oaks  (all  species),  hickories, 
chestnuts,  black  walnut,  ash,  white  pine,  hemlock,  birch,  beech,  maples, 
basawood,  tulip. 

Fully  70  per  cent,  of  the  original  forests  have  been  cleared,  leaving 
about  30  per  cent,  in  woodland,  which  corresponds  with  the  census  re- 
turns of  1880,  or  very  nearly  so  5  the  census  report  shows  29 J  per  cent. 

The  clearing  has  been  mainly  for  agricultural  purposes,  and  while  a 
large  percentage  of  the  timber  cut  off  has  been  used  for  lumber  for 
milling  purposes,  fuel,  fencing,  railroad  ties,  telegraph  poles,  tan-bark, 
and  other  domestic  and  manufacturing  purposes,  still  very  much  that 
was  valuable  has  been  wasted,  just  to  get  it  oft*  the  land.  That  which 
is  now  standing  of  the  original  growth  consists  mainly  of  jack  pine, 
rock  oak,  birch,  beech,  maples,  chestnut,  hemlock,  basswood,  white 
wood,  cucumber,  ash,  oak,  and  some  pine. 

Th'e  use  of  coal  for  fuel  and  the  introduction  of  wire  fencing  stops  a 
heavy  drain  on  the  forests,  but  the  increased  demand  for  railroad  ties 
and  lumber  for  milling  purposes  exceeds  the  saving  for  fUel  and 
fencing. 

The  great  demand  for  milling  timber  is  causing  much  which  is  of  an 
inferior  quality  to  be  cut,  and  as  the  future  supply  is  from  the  natural 
growth  only,  which  springs  up  voluntarily,  it  is  not  difficult  to  see  that 
the  supply  will  be  exhausted  in  the  near  future. 

The  second  growth  is  mainly  oak,  cliestnut,  hemlock,  and  pine. 

Tnet  pliinting  i^  done  but  very  little,  except  for  shade  and  ornament. 

There  is  no  doubt  th;it  treey  ivou  Id  grow  and  do  well,  but  the  money  in 
ftn  investment  of  that  kiud  .iiliR*  a  the  profits  too  far  in  the  future  for 
the  average  farmer.  AVhen  peoj^le  put  money  in  an  investment  they 
hope  to  reap  sotne  of  the  piodts  during  their  lives,  and  seem  to  think  if 
th^y  have  timber  enough  to  werve  them  the  generations  following  must 
look  out  for  themselves.  TLon^  is.no  kind  of  doubt  but  chestnut, 
loctt&t,  and  black  walnut  woiilil  ;:,'row  admirably,  and  soon  make  val- 
uable timber,  besides  idlbrding  jn  titection  to  the  country  by  the  increase 
of  i&oi^tnrc,  breaking  of  high  winds,  &c. 

If  the  legislature,  in  order  to  encourage  tree-planting,  would  offer  a 
pretuium  or  small  bounty  lor  ])laijting  so  many  trees  and  keeping  them 
alivo  for  tliree  or  five  yeiire,  and  then  exempt  all  woodlands  from  taxa- 
tion, ra;\ny  would  be  induced  to  plant  trees. 

Forest  (ires  du  considLTablu  diimage,  but  not  so  much  as  formerly ; 
nwtre  yooug  timber,  bowciver,  is  d^^stroyed  by  fire  than  any  other  cause. 
PirCB  originute  in  vanons  w:iyrf,  sume  by  hunters  from  carelessness,  and 
by  sparL^  from  railroLid  eii^iin'?^. 

Tiinher  growing  now  dtjtt.uiorateB  much  sooner  than  it  did  formerly; 

oiikfl  su*p  increasiLJi;:  in  valm^  iit.  N)  years,  hemlock  at  75,  white  pine  at 

i:iKK  chfstuut  at  30,  locust  at  23,  iu>plar  at  60,  and  the  annual  deteriora- 

Uoti  afNT  rbewe  ages  jh  frorr»  1  lo  Ct  per  cent. 

The  HU^'gefltit/ui«  as  to  what  bhonld  be  done  by  the  General  Govern- 
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jnent  for  tho  preservatiou  and  increase  of  forests  on  the  public  domain 
are  varied.    The  following  are  fair  samples : 

Establish  a  foreslry  deparriiieiit  under  tho  ComrnisMiouor  of  Agricolture,  into  dis-  • 
tricts  of  5  to  10,000  acrc«.  Place  <»ver  each  district  one  tolerably  well  versed  in  botnnr 
and  j;eneral  torcjury,  nii  cdiicuted  luThoii,  who  must  reside  ou  the  land  and  devote  hu 
entire  time  and  attention  to  his  district.  Ten  or  twenty  of  these  districta  to  lie  under 
the  snpervi.Hion  of  ono  person,  also  educated  in  forestry,  who  shall  report  diroclly  t^j 
the  fiirentry  depaitinent.  In  these  diften*.nt  di.stricrs  all  timber  jjrown  should  be 
nianiifaclured  in  Haw  mills,  «fcc.,  ou  tho  laud,  first,  for  the  umo  of  thrf  Ooveninieiil ; 
Hceoiully,  for  sale  to  ihe  pnblic;  and  make  these  forests  not  only  self-s:i:»(aiuini;,  bni 
a  lari;e  revi-nne  to  the  Govennnent  conbl  be  realized. 

Wben  the  Government  disposes  of  timber  lands  it  should  retain  one-sixth  of  xrvery 
section,  tbereby  prcventinjf  the  timber  from  bein^  cut  olF.  Then  let  Congress  enact 
laws  exempting  exclusively  timber  lands  from  taxation,  thereby  holding  ont  induce- 
nieut  to  the  owuei*s  to  keep  tueir  lauds  in  timber.  The  General  GoYernment  might 
purchase  portions  of  timber  lauds  and  hold  them  as  such. 

Institute  a  forestry  departmeut  for  the  management  of  timber  lands,  under  condi* 
tiona  of  tree-planting,  and  forbid  the  cntting  of  timber  under  certain  size.  The  (lehrit 
of  all  trees  felled  should  be  cleared  off,  to  guard  against  fires. 

Organize  a  forestry  commission,  as  is  done  in  some  of  tho  European  Govemmeuts, 
puttiug  tho  forestry  interests  of  the  country  in  the  bauds  of  men  competent  to  anper- 
mtcud  and  manage  them  suooefisfnlly. 

IOWA. 

From  tbe  very  large  number  of  replies  to  circulars  received  from  the 
regular  correspondents  of  tbe  Department  and  from  private  individuals, 
a  pretty  fair  condition  of  forestry  in  tbe  State  has  been  obtained. 

In  compiling  this  abstract  from  these  reports  it  is  estimated  that  23 
to  25  per  cent,  of  the  area  of  the  State  was  once  in  original  forests,  and 
consisted  principally  of  oak,  ash,  elm,  black  walnut,  hickory,  cherry, 
and  other  minor  varieties  of  the  hard- wood  species,  together  with  bircli, 
pine,  maple,  linden,  poplar,  and  cottonwood,  of  the  soft-wood  varieties; 
the  latter  growing  mostly  on  the  banks  of  the  rivers  and  smaller  streams, 
and  the^rmer  ou  the  ridges. 

Forty  per  cent,  of  the  native  forests  has  been  cleared  off  and  tho 
greater  portion  of  that  remaining  has  been  culled  of  the  best  timber,  so 
that  some  of  the  varieties  have  almost  entirely  disappeared.  That 
which  is  left  is  of  inferior  quality,  and  .in  consequence  of  this  large 
numbers  of  mill-men  are  moving  their  machinery,  while  others  are  look- 
ing to  other  sources  for  supplies.  In  proof  of  this  statement  there  is  a 
falling  off  of  35,448,459  feet  of  boards  and  other  sawed  lumber  in  1883, 
compared  with  the  preceding  year.  In  a  State  so  rapidly  developing 
as  Iowa  it  is  not  presumable  that  this  decrease  is  attributable  to  any 
decreased  demand,  from  the  fact  that  in  many  reports  the  correspond- 
ents append  this  note :  ''  Mill  stopped.'' 

The  clearing  of  the  forests  has  been  for  lumber,  fuel,  manufacturing, 
agricultural,  and  domestic  purposes,  and  for  railroad  ties  in  some  por- 
tions of  the  State.  When  clearings  have  been  made  for  purpose  of 
agricultural  development  much  timber  has  been  wasted. 

The  introduction  of  coal  as  fuel  has  diminished  the  demand  for  wood 
for  that  purpose  to  a  large  extent,  and  the  system  of  wire  fencing, 
which  is  being  aaopted  in  many  sections  of  the  State,  will  dindnish  the 
demand  for  fencing  purposes. 

On  lands  where  the  timber  was  cleared  off  and  left  undisturbed  a  new 
and  promising  growth  has  sprung  up  which  will  largely  supply  the  de- 
mand. In  some  counties  the  mania  for  hoop-poles  has  played  havoo 
with  young  hickory  and  white  oak.  The  amount  of  young  timber  grow- 
ing natur^ly,  including  old  fields  that  have  been  tum^  oat|  is  esti* 
mated  at  about  25  or  30  per  cent,  of  the  originid  forests. 
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The  possibilities  and  advantages  of  planting  forest  trees  are  good  and 
prrowing,  more  esjiecially  iu  the  prairie  counties.  The  farmers  gener- 
ally are  interesting  themselves,  and  groves  of  5  to  25  acres  can  be  seen 
•  n  .nlniost  every  farm.  The  trees,  which  are  mostly  of  the  soft-wood 
varieties,  are  thrifty  and  seem  to  bo  doing  well,  and  those  interested 
are  ninch  enconraged.  Much  interest  is  being  manifested  in  black  wal- 
liut,  which  has  almost  disappeared  from  the  forests,  and  which  has  the 
preference  of  all  the  hard-wo9d  varieties. 

In  latter  years  very  little  damage  has  l>een  done  bjr  forest  fires. 
Sometimes  the  sparks  from  a  railroad  engine  will  drop  on  some  com- 
bustible matter,  from  which  a  lire  originates,  but  they  are  of  very  little 
consequence. 

As  to  what  should  be  done  by  the  General  Government  for  the  preser- 
vation and  increase  of  forests  on  the  public  domain  but  few  express  an 
opinion,  and  even  these  are  varied.    One  says : 

The  State  law  exempting  from  taxation  for  tunber-planting  is  the  best. 

Another  says : 

SoU  no  man  more  than  IGO  acresi  and  compel  him  to  plant  a  specified  nnmher  ot 
trees  before  the  title  is  peifccted. 

And  says  another : 

While  Congress  shows  so  Uttle  concern  for  fostering  material  development  no  sng- 
gi?8tion  can  be  made  as  to  the  duty  of  the  Government. 

In  the  matter*  of  the  prodtiction  of  mills  the  reports  show  that  in 
1882  there  were  cut  into  boards  and  other  sawed  lumber  296,257,598 
ftet;  in  18S3,  233,809,130  feet,  a  decrease  of  35,448,459  feet.  Laths  cut 
in  1882,  41,834,837;  iu  1883,  05,374,700,  being  an  increase  of  23,539,863. 
Shingles  in  1882,  97,383,223;  in  1883,  97,023,250,  an  increase  of  240,027 
over  1882. 

MINNESOTA. 

It  is  estimated  that  about  40  per  cent,  of  the  area  of  the  State  was  at 
one  time  in  original  forest,  and  that  from  fully  one-half  of  this  the  tim- 
ber has  been  cut  off  for  lumber,  fuel,  fencing,  and  railroad  ties.  Of  the 
ar^  cat  off,  about  15  per  cent,  is  in  new  natural  growth  and  is  doing 
finely. 

There  is  considerable  tree-planting  in  some  of  the  counties.  The  ex- 
periments show  that  it  can  be  made  successful,  and  the  interest  in  it 
and  the  disposition  to  plant  is  growing,  and  the  farmers  are  much 
encouraged. 

Forest  fires  have  done  much  damage,  but  few  suggestions  are  made 
as  to  their  prevention  or  control.  Some  say,  however,  that  cultivation 
and  putting  down  to  grass  for  grazing  are  the  best  preventives. 

The  enforcement  of  existing  hiw  is  a  very  general  demand  in  the  mat- 
ter of  preservation  and  increase  of  forests  on  the  public  domain.  The 
views  of  lour  correspondents  are  suggestive,  and  are  copied  in  full. 
Says  one: 

Laws  wiU  not  amount  to  anything  in  the  matter  of  preserving  and  protecting  I'or- 
rsts.    The  people  must  he  educabed  up  to  a  proper  standard. 

Says  another : 

Let  the  Government  educate  foresters  as  it  does  soldiers.  Put  an  array  of  tbem  to 
CTDu  ing  trees  on  public  lands.  When  lands  are  sold  charge  the  cost  to  the  purchaser. 
Forever  forbid  the  denudation  of  mouutaiu  and  hill  sides  at  sources  of  streams,  8mall 
or  great.  Wherever  cliinatological  science  points  the  way  to  save  the  country  relaps- 
ing hi  to  a  desert,  or  to  prevent  the  destruction  of  valleys  by  inundation,  these  follow 
and  aaiert  control,  national,  State,  or  Territory. 
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Says  auotber : 

The  General  Government  slionld  set  apart  one  section  in  each  county  that  isorjran- 
ized,  to  ho  under  the  uian;i;;enient  of  the  county  authoiities,  as  an  expori mental  farm 
or  station,  and  lar<^ely  devoted  to  forestry. 

Says  tlie  fourth : 

The  Government  will  ho  po we rlcRs  while  the  people  send  to  Coupress  and  the  lej^is- 
laturcH  pine  land  npeeulators  and  tiniher-thieves.  All  st umpa go  laws  should  W  re- 
pealed, and  timbered  lands  nntit  for  a«rrienlture  BlK)n]d  be  wi^lidrawn  from  houiestead 
and  pre-emption,  and  disclosed  of  as  States  di^poHO  of  school  lauds. 

In  the  matter  of  production  of  mills,  the  reports  show  that  in  1882 
there  were  cut  into  boards  and  other  sawed  lumber  440,464,817  feet,  and 
in  1883,  407,523.000  fret,  being  an  inciiease  of  27,000,183  feet  over  18M-'. 

Laths  in  1882,  108,330,000,  and  in  1883,  110,570,000;  an  increase  of 
2,134,000  over  1882. 

Shingles  in  1882,  101,188,000;  in  1883,101,400,750;  an  increase  of 
272,750  over  1882. 

CALIFORNIA,  OREGON,  AND  WASHINGTON  TERRITORY. 

This  abstract  is  compiled  from  a  special  report  of  the  Hon.  Robert 
W.  Furnas,  upon  the  investigations  of  forestry,  in  California,  Oregon, 
and  Washington  Territory,  west  of  the  Cascades. 

The  varieties  of  timber  of  most  importance  as  to  commercial  value: 

Pines, — Four  kinds :  The  sugar,  common,  silver,  and*black-;iack.  The 
sugar  pine  grows  250  feet  high  and  8  to  10  feet  in  diameter;  common, 
170  to  180  feet  high  and  4  to  5  in  diameter;  silver,  150  to  160  feet  high 
and  3  to  4  in  diameter;  and  black-jack,  50  to  75  feet  high  and  1  to  3 
feet  in  diameter. 

Mrs, — Four  kinds :  The  white,  noble^  lovely,  and  yellow.  White  and 
yellow  are  most  abundant  and  of  most  importance  commercially.  The 
yellow  grows  over  300  feet  high,  with  a  diameter  of  12J  feet;  white,  2tH) 
feet  high  and  5  to  6  in  diameter ;  noble,  about  the  same  as  white,  while 
lovely,  being  less  pretentious,  grows  to  100  feet  in  height  and  2  to  3  in 
diameter. 

Tide-water  Spruce, — This  variety  grows  200  feet  high  and  8  to  10  in 
diameter. 

Hemlock. — ^The  Mountain  variety  grows  to  100  feet  high  and  4  to  5  in 
diameter;  Mertinsiana  exceeds  it  in  height  50  to  60  feet,  with  about  the 
same  diameter. 

Tamarack  grows  150  to  160  feet  tall  and  5  to  6  in  diameter. 

Larch  is  small. 

Cedars, — ^Thin  bark,  thick  bark,  and  Port  Orford.  The  first  is  more 
common  and  grows  200  feet  high  and  5  to  6  in  diameter;  thick  bark 
grows  100  feet  high  and  4  to  6  in  diameter;  Port  Orford  is  very  vain- 
able  and  very  limited.  It  is  only  found  in  some  sections  of  Oregon,  and  is 
characterized  by  its  durability  and  perpetual  odor,  and  is  proof  againvst 
house  moths  and  insects ;  in  consequence  of  which  it  is  in  great  demand 
for  manufacturing  chamber  furniture.  It  grows  200  feet  high  and  6  to  S 
in  diameter,  and  the  lumber  is  worth  $00  per  thousand  feet  at  the  mills. 

Sitka  cedar  is  also  limited ;  being  rare,  it  is  very  valuable.  It  is 
brought  from  Alaska. 

OaX-^i— Live,  white,  black,  and  chinquapin.  Oaks  on  the  Pacific  slope 
are  not  so  valuable  as  in  other  portions  of  the  Unit^  States.  The  wood 
is  coarse  and  brittle,  the  trees  are  low  and  inclined  to  spread,  seldom 
reaching  over  50  to  70  feet  high,  with  short  trunks;  the  principal  use  is 
for  fuel.  ^ 
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AMer  is  quite  abundiint  and  grows  to  80  or  90  feet  hi^h  and  2  to  3A 
iinlumeter.  The  timber  i.s  sort  and  li«?bt,  somewhat  like  the  linden. 
U  is  used  extensively  for  inside  work  in  furniture. 

Orcfjon  Ash  is  a  strong  and  valuable  timber,  abundant  in  Oregon  and 
Wasljjugton.     It  grows  (JO  to  80  feet  high  and  2  to  3  in  diameter. 

Lanjc  ba/  Maj)k  is  found  in  abundance  and  is  used  for  many  pur- 
j)o.ses.  Tht*  lumber  is  valuable,  especially  the  '' bird's  eye''  and  "curled" 
varieties,  which  are  used  for  veneering.  It  is  quite  a  favorite  in  towns 
for  nbade  and  ornamental  ]>uri)oses. 

Madrona  is  a  beautiful  hard  wood  and  takes  a  fine  polish.  It  grows 
50  to  00  feet  high  and  3  to  4  in  diameter. 

Cottonwood  is  abundant  on  some  of  the  rivers,  grows  to  a  good  size, 
an'!  is  considered  vahiable  for  some  uses. 

Willoicfs  of  several  varieties,  and  of  sufficient  size  to  be  of  value,  can 
be  found  in  various  localities. 

Mountain  Mahogany^  cherry  (black),  manzinita,  Chilian  ^ood,  choke 
cherry,  quaking  asp,  dogwood,  mountain  ash,  black  haw,  and  servrce- 
berry  were  observed. 

Redwood  is  peculiarlj^  adapted  to  the  Pacific  slope.  It  is  the  pre- 
vailiug  timber  of  commerce  in  California  and  Southwestern  Oregon, 
and  is  of  great  value.  Three  important  i)oints  in  connection  with  it  are 
worthy  of  consideration — the  present  supply,  rate  of  consumption,  and 
probabilities  of  reproduction.  !No  exact  data  can  be  given  as  to  the 
Mipply.  Tbe  census  of  1880  estimates  the  redwood  in  California,  stand 
ini;  in  the  forests,  at  25,825,000,000  feet,  board  measure.  The  yield  per 
aire  is  much  larger  than  of  any  other  variety,  and  while  the  trees  grow 
exceedingly  thick,  so  thick  that  in  many  instances  it  is  impossible  to 
fell  one  to  the  ground,  they  also  grow  exceedingly  large,  and  instances 
are  cited  where  one  tree  produced  240,000  feet  of  lumber  for  all  purposes 
lur  which  its  various  parts  could  be  used.  Bayard  Taylor,  it  will  be  re- 
membered, reported  a  tree  as  yielding  250,000  feet. 

It  is  estimated  that  in  1832  2,500,000,000  feet  of  lumber  in  its  multi- 
plicity of  forms  was  consumed  and  handled  in  San  Francisco,  and 
.^5,000,000  feet  in  Los  Angeles.  This  vast  amoihit  came  from  Cali- 
tbriiia,  Oregon,  and  Washington  Territory. 

Bat  little  attention  hsis  as  yet  been  given  to  the  reproduction  of  this 
valuable  timber;  still  there  is  no  doubt  but  it  can  be  repVoduced  as  read- 
ily as  other  varieties.  Experiments  on  a  siDall  scale  have  been  made 
aud  have  proved  satisfactory. 

Eucalyptus^  or  Australian  Oum, — Where  the  climate  permits  it  has 
proven  to  be  a  valuable  introduction,  and  the  more  that  is  known  of  it 
tbo  more  it  grows  in  popular  esteem.  In  addition  to  its  sanitary  and 
ornamental  uses,  it  is  good  for  fuel.  It  is  sometimes  called  the  "fever 
tree,"  because  it  is  claimed  for  it  that  it  possesses  qualities  that  prevent 
malarial  fever,  also  disinfectant  virtues,  and  is  an  antiseptic  for  wounds, 
U  essential  oil  being  a  stirtiulant,  and  the  tannru  in  the  leaves  acting 
as  a  tonic  astringent,  when  applied  externally,  hastens  the  healing  of 
^oaiids.  It  is  a  rapid  grower,  but  has  also  dfensitj'  of  texture.  It  does 
liot  braiich  even  where  growing  isolated,  and  is  as  durable  as  oal^  for 
railroad  ties.  The  wood  is  compact,  and  owing  to  the  resinous  matter 
it  contains  is  unusually  incorruptible. 

Mr.  Elwood  Cooper,  of  Santa  Barbara  County,  California,  has  a  jdan- 
tatiou  of  over  50,000  trees,  of  thirty  varieties.  They  show  a  growth  in 
tlifi-e  years  from  a  seedling  to  9J  inches  in  diameter  and  42J  feet  high. 
At  the  same  rate,  in  sixty  years,"^a  tree  would  be  16  feet  in  diameter. 
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FOKKSTS  AXn  LUMBER  OF   WASHINGTON  TKRHITORY. 

.  Tbo  investigation  embraces  aboat  30,000  square  miles,  l^iup:  between 
tlie  Cascade  Mountains  and  Pacific  Ocean,  and  tbo  Columbia  Kiver  ami 
Britisli  Columbia  and  Strait  of  Fuca.  Tbo  principal  portion  of  tbis  re- 
gion is  covered  witb  a  dense  growtb  of  timber  trees. 

Thcjirs,  cedar,  spruce,  bemlock,  and  pine  aro  used  almost  exclusively 
for  timber.  Tbo  pine,  which  grows  to  majestic  proportions  in  Eastern 
Washington,  is  not  found  in  the  region  of  Puget  Sound. 

Arhor-vitw  grows  along^the  Strait  of  Fuca.  Fully  00  per  cent,  of  all 
the  lumber,  timber,  and  spurs  produced  on  Pugot  Sound  is  fir. 

White  Maple  is  the  most  common  of  the  deciduous  trees;  it  is  a  beau- 
tiful wood,  susceptible  of  high  polish.  Alder  is  white  and  soft,  and  is 
excellent  for  carving  for  furniture;  the  bark  makes  a  red  dye,  and  is 
used  by  the  Indians  for  coloring  purposes. 

White  Oak  is  much  larger  than  in  the  Atlantic  States,  is  light  and  at 
the  same  time  elastic. 

Laurel  is  very  common. 

There  aro  three  species  of  Poplar  that  abound,  the  Aspen  predom* 
inating. 

Willows  grow  along  the  river  banks;  only  two  varieties  attain  to  any 
size. 

The  first  saw-mill  erected  in  Washington  was  located  at  Turn  water, 
in  1845,  by  Colonel  Simmons.  The  falls  of  the  Deschuttes  River  at 
this  point  furnish  extensive  water-power. 

The  first  shipment  of  sawed  lumber  from  Puget  Sound  was  in  1S5L 
The  first  steam  saw-mill  was  planted  at  Seattle  in  1853.  There  are 
now  thirteen  mills  operating  on  the  Sound,  whose  combined  capacity 
per  day  is  1,002,000  feet.  Tho  demand  for  lumber  is  so  great  that  the 
mills  are  run  to  their  full  capacity. 

Great  improvements  have  been  made  over  the  primitive  method,  of 
logging  and  handling  sawed  lumber. 

The  finest  timber  region  of  Washington  is  yet  unexplored.  It  lies 
west  of  the  Willamette  meridian,  and  is  as. large  as  the  New  Englaud 
States.  It  is  densely  covered  with  stately  Firs,  and  this  vast  timber 
tract  is  distinct  from  that  east  of  Puget  Soubd. 

The  Samish,  Skagit,  Snohomish,  Snoqnalmie,  Dwamish,  White,  S^is- 
qually,  and  Puyallup  Rivers  empty  in  Puget  Sound.  The  logs  are 
"  boomed  "  in  the  rivers  and  towed  by  tug-boats  to  the  mills.  i 

The  demsind  for  lumber  is  on  the  increase,  and  when  railroads  to  the 
interior  arc  opened  up  new  markets  will  be  added. 

Tho  question  arises.  How  long  will  tho  supply  last,  with  the  increas 
ing  demand  in  contemplation?  Bold  writers  assert  that  tho  supply  in 
the  Territory  will  never  be  exhausted;  but  personal  observation  war- 
rants the  assertion  that  the  destruction  of  timber  by  fire  has  never 
been  greater  than  it  is  in  Washington,  especially  along  the  Sound.  It 
is  simply  fearful,  criminal.  On  the  denuded  lands  trees  spring  up  spon- 
taneously, and  thicker,  seemingly,  than  tho  original ;  but  a  half  or  a 
wliolo  century  will  be  required  before  this  growth  is  fit  for  use. 

The  General  Government  has  done  and  is  doing  sometliing  to  protect 
the  timber  and  encourage  tree-planting.  Statutory  laws  are  good  as  far 
as  they  go,  and  are  a  move  in  the  right  direction  ;  but  public  opinion 
and  interest  must  be  awakened  and  educated  to  sustain  and  enforce  the 
laws.  How  and  in  what  manner  this  can  be  speedily  and  snccessfnlly 
done  is  yet  an  open  question.  The  facts  aro  manifest  that  the  increased 
demand  for  and  rapid  consumption  of  timber,  together  with  the  wanton 
waste  going  on,  are  fast  rushing  us  on  to  the  verge  of  a  timber  famtaie. 
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Eeh'able  data  concerning  the  timber  now  standing  in  Oalifomia,  Ore> 
gon,  and  Washington  are  not  obtainable^  and  approximations  even  are 
mjsatis&ctory. 

The  product  of  the  year  1882,  exclusive  of  railroad  ties,  telegraph 
poles,  and  fuel,  was  as  follows : 

Feet 

Cftlilbriii* : 1,001.330,000 

Oregon 283,248,000 

Wellington 724,214,000 

Nine-tenths  of  the  product  of  Washington  are  from  the  region  of  Puget 
Sound.  Gomparativelj  but  little  of  this  large  amount  finds  its  way  to 
the  Eastern  States.  Extensive  shipments,  however,  are  made  to  foreign 
couDtrles* 

Fall  reports  received  from  s^enty  of  the  ninety-one  counties  of  the 
State,  being  well  distributed,  furnish  sufficient  data  for  the  compilation 
of  a  very  satisfactory  abstract. 

With  the  exception  of  about  twenty-five  counties  forming  a  group, 
the  entire  State  was  originall:^  covered  with  a  heavy  growth  of  timber, 
and  the  estimate,  made  up  from  the  reports,  places  the  area  in  original 
forests  at  75  to  80  per 'cent.,  the  growth  being  principally  oak,  hard 
maple,  beech,  ash,  elm,  walnut,  cherry,  poplar,  hickory,  hackberry, ' 
sycamore,  buckeye,  and  other  inferior  varieties.  About  55  per  cent,  of 
the  original  area  in  forests  has  been  cleared,  principally  for  opening  up 
lands  for  agricultural  purposes.  In  early  days  the  object  of  the  farmers 
and  setUers  being  to  get  rid  of  the  timber  in  the  most  speedy  way  pos- 
sible, it  was  burned,  and  millions  of  dollars  worth  of  the  very  best  tim- 
ber was  thus  destroyed. 

The  cutting  of  timber  has  been  for  lumber,  staves,  fuel,  fencing,  and 
other  domestic  and  manufacturing  purposes  and  for  railroad  ties,  and 
haswdl-nigh  stripped  the  forests  of  the  most  valuable  timber;  what 
remains  is  mostly  of  an  inferior  quality  generally,  only  fit  for  fuel  and 
fencing,  and  as  in  the  old  adage  of  locking  the  stable-door  after  the 
thief  has  stolen  the  horse,  so  with  the  forests,  after  the  best  and  most 
valuable  timber  haB  been  cut  off  and  the  land  almost  denuded  of  forests, 
the  people  begin  to  realize  their  importance  and  benefit  and  begin  to 
use  more  discretion  and  economy  and  give  more  attention  to  their  preser- 
vation. 

The  forests  of  young  wood  growing  naturally  will,  in  a  measure,  sup- 
ply that  which  has  been  removed,  for  where  land  has  been  cut  over  and 
left  unmolested  a  new  growth  springs  up  and  grows  rapidly.  The  area 
of  this  new  growth  is  about  15  per  cent,  of  the  original  clearing. 

The  climatic  influences  and  changes  by  denudation  or  reinvestiture  are 
observable.  The  denuding  decreases  the  rainfall  and  water  supply,  in- 
creases extremes  of  heat  and  cold,  while  the  reinvestiture  has  the  oppo- 
site effect.  Especially  is  this  observable  in  the  belt  or  group  of  coun- 
ties having  the  smallest  area  of  forests  originally,  and  where  more  at- 
tention has  been  given  to  their  promotion.  There  are  several  instances 
reported,  where  groves  of  timber  have  come  into  existence,  in  which 
springs  of  water  have  burst  forth  and  flow  on  unceasingly  where  none 
had  ever  been  known  before,  and  others  entirely  drying  out  where  the 
timber  had  been  cut  away  and  the  land  left  bare. 

In  many  portions  of  the  State  the  planting  of  forest  trees  is  receiving 
ftttention  and  the  interest  is  growing.    The  planting  of  locust  trees  for 
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posts  is  proving  so  snccessftal  that  groyes  of  other  varieties  can  be  se^ 
in  many  places  and  seem  to  be  doing  well.  Some  of  the  railroad  mana- 
gers are  planting  the  Gatalpa  along  the  lines  of  the  roads  to  supply  ties 
in  thb  future. 

Forest  fires  formerly  did  great  damage,  but  clearing  off  the  under- 
growth and  putting  the  land  in  pasturage  has  served  a  good  purpose 
in  preventing  forest  fires,  so  that  very  little  damage  has  been  done  of 
late  years. 

Some  very  old  trees  are  still  standing  and  are  well  preserved,  which 
indicates  that  soil  and  other  surroundings  seem  to  have  more  to  do  with 
them  than  age ;  some  show  an  age  of  300  to  1,000  years,  and  indicate  no 
deterioration.  Oaks  that  appear  to  be  in  their  prime,  vigorous  and 
healthy,  are  estimated  to  be  3,000  years  old. 

The  amount  of  boj^rds  and  other  sawed  lumber  reported  for  1883  is 
159,983,000.  feet,  an  increase  of  30,341  feet  over  1882.  The  number  of 
shingles  in  1883  is  4,300.000,  an  increage  of  1,225,000  over  1882.  The 
number  of  laths  in  1883  is  12,612,000,  an  increase  of  2,486,000  over  1862. 

ILLINOIS. 

Of  Circular  A,  one  hundred  and  twen^  copies  were  sent  out  To 
these,  ninety-four  replies  were  received.  Twa  hundred  and  twenty-five 
of  Circular  B  were  sent,  and  one  hundred  and  thirty  elicited  responses. 

The  circulars  were  distributed  in  every  county  in  the  State,  and  the 
reports  received  were  from  sixty-eight  of  the  one  hundred  and  one 
counties,  or  68.3  per  cent,  of  the  whole. 

When  it  is  taken  into  consideration  that  Illinois  is  largely  a  prairie 
State,  the  reports  are  encouraging  and  show  a  growing  interest  in  the 
subject  of  forestry. 

Only  about  45  per  cent,  of  the  area  of  the  State  wa«  originally 
in  forests,  the  growth  being  pines,  oaks,  walnuts,  hickories,  maples, 
beech,  ash,  poplar,  elms,  sycamore,  linden,  locusts,  cherry,  gum,  and 
some  other  soft-wood  varieties. 

Fifty-five  to  60  per  cent,  of  the  original  area  has  been  cut  clean,  and 
the  most  valuable  timber  cut  out  of  the  greater  portion  of  the  remain- 
der. The  clearing  for  agricultural  purposes  has  not  been  as  large  as 
in  some  States,  on  account  of  the  large  area  that  was  treeless,  yet  at 
the  same  time  the  organ  of  "  destructiveness  "  seems  to  have  been  very 
prominent  on  the  heads  of  some  people,  judging  from  the  manner  in 
which  the  destruction  of  timber  has  been  carried  on,  by  rolling  it  in 
heaps  and  burning  it,  simply  to  get  it  out  of  the  way.  The  cutting  has 
been  for  lumber  for  saw-mills,  for  ftiel,  fencing,  railroad-ties,  staves, 
wagon  timber^  and  other  domestic  and  manufacturing  purposes,  while 
arge  quantities  of  walnut  lumber  have  been  shipped.  A  large  de- 
•yrease  in  the  products  of  saw-mills  for  1883  is  proof  conclusive  of  the 
growing  scarcity  of  good  merchantable  timber  for  milling.  In  some 
instances  the  second  growth  has  been  cut,  and  now  the  third  is  coming 
on.  Quite  a  reaction  has  taken  place  within  the  past  few  years, 
and  is  growing  very  perceptibly,  in  regard  to  forestry.  The  use  of 
coal  as  fuel  and  the  introduction  of  wire  fencing  cuts  off  a  heavy  drain 
on  the  forests,  and  it  is  estimated  that  the  new  voluntary  growth 
largely  exceeds  the  original  forest  area.  This,  taken  in  connection  with 
the  fact  that  the  farmers  in  the  prairie  districts  are  awakening  to  the  in- 
terest of  tree-planting,  and  that  here  and  there  groves  of  walnuts,  locusts, 
chestnut,  maples,  catalpa,  larch,  Austrian  pine,  osage  orange,  and  other 
varieties  are  growing  successfully,  shows  conclusively  that  the  possi- 
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biHties  and  advantages  of  planting  forest  trees  are  good,  and  ere  long 
the  planting  will  become  general  and  the  supply  will  eqnal  the  demand 
in  all  parts  of  the  State. 

The  disposition  to  practice  economy  and  utilize  the  whole  of  the  tim- 
ber when  cutis  fast  taking  the  place  of  extravagance  and  wastefnlness, 
and  the  friends  of  the  forestry  movement  are  more  hopeful  for  the 
future. 

The  damage  by  forest  fires  has  been  very  disastrous  in  former  years, 
bat  their  ravages  seem  to  disappear  as  civilization  and  improvement 
advance,  and  no  fires  of  consequence  of  a  recent  date  are  reported. 

The  deterioration  of  timber  depends  somewhat  on  the  surroundings, 
but  as  a  general  rule  pines  are  in  their  prime  at  fifty  to  one  hundred 
yenTB',  oaks,  at  one  hundred  to  one  hundred  and  fifby;  hickory,  at 
twenty  to  sixty;  maples,  at  forty  to  seventy -five;  walnuts,  at  sixty  to 
one  hundred  and  fifty;  poplar,  at  twenty  to  fifty.  As  a  general  rule 
timber  deteriorates  after  one  hundrd  years  at  the  rate  of  20  per  cent. 
per  annum.  In  regard  to  the  question  of  preservation  and  increase  of 
forests  on  the  public  domain,  but  few  will  venture  to  make  a  suggestion. 

One  says: 

The  Goremment  should  eetabliBli  Bcbools  of  forestry  in  eTery  State  to  educate  the 
young  and  zieing  generation,  and  appoint  foreetry  overBeexa  (noneet  men,  who  wiU 
do  their  duty)  to  look  after  the  public  domain. 

Another  says: 

A  regular  foreetry  system  is  the  only  possible  plan  to  encourage,  protect,  and  ex- 
tend it 

And  says  another : 

Hang  every  rasoalfound  steaUng,  and  plant  plenty  of  walnuts. 

There  is  considerable  falling  off  in  the  products  of  saw-mills  for  1883 
compared  with  the  preceding  year.  In  1883  the  cut  was  148,719,271 
feet)  a  decrease  of  6,347,059  feet  as  reported  for  1882.  Shingles  also 
fell  off  4,618^000  in  1883,  the  number  reported  for  that  year  being 
17,100,000.  In  laths  there  was  a  gain ;  the  number  in  1883  was  26,750,000, 
being  a  gain  of  4,860,715  over  1882. 

WD300NSIN. 

In  the  efforts  to  obtain  full  replies  to  circulars,  the  same  obstacles 
are  encountered  in  this  as  in  other  States. 

About  76  per  cent,  of  circular  "A''  and  40  per  cent,  of  *<B"  received 
attention.  Beports  were  from  forty-one  of  the  sixty-three  counties  of 
the  State.  The  replies  were  generally  pretty  fnll  and  well  distributed, 
which  enables  the  compilation  of  a  very  fair  abstract. 

Of  the  whole  area  of  the  State,  85  per  cent,  was  at  one  time  in  origi- 
nal forests,  and  consisted  principally  of  oaks,  pines,  basswood  or  lin- 
rleu,  elms,  maples,  walnuts,  cherry,  hickory,  poplar,  spruce,  tamarack, 
beech,  birch,  cedar,  and  hemlock.  Some  of  the  hard  woods  were  rather 
Luferior  compared  with  those  from  other  States. 

Fully  60  per  cent  of  the  original  forests  have  been  cleared,  and  what 
romaius  has  been  closely  culled  of  its  most  valuable  timber.  The  larger 
IK)]  lieu  of  the  clearing  has  been  for  purposes  of  agriculture,  but  a  large 
qoautity  of  timber  has  been  cut  for  lumber,  ftael,  fencing,  staves,  piling, 
telegraph  poles,  railroad  ties,  hoop-poles,  and  other  domestic  and  mauu- 
&ctTiring  purposes,  while  wasteful  catting  and  slashing  has  been  car- 
ried on  to  an  ahmning  extent.  Within  the  last  decade,  however,  the 
people  ace  exercising  more  prudence  and  economy  ui  cutting  and  using 
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timber,  and  more  of  it  is  utilized  now  than  formerly,  wbile  the  intro- 
duction of  coal  for  fdel  has  greatly  diminished  the  demand  for  wood. 

Where  the  timber  has  been  simply  cat  off  and  the  land  left  ondis* 
tnrbed  a  promising  new  growth  is  coming  on  in  many  portions  of  the 
State.  It  is  estimated  that  the  new  growth  in  the  counties  of  Adams, 
Dane,  Douglas,  Greene,  Juneau,  La  Fayette,  Marquette,  Pierce,  Polk, 
Eacine,  Bock,  Saint  Croix,  Sauk,  Trempealeau,  and  others  is  equal  to  all 
future  demands.  In  the  prairie  districts  a  growing  interest  in  tree- 
planting  is  manifest,  and  many  farmers  are  making  successful  progress 
in  tree-culture.  The  possibilities  are  good,  and  there  is  no  doubt  that 
deciduous  trees  can  be  grown  as  well  in  Wisconsin  as  anywhere  else. 
The  only  apparwit  difficulty  is,  the  people  do  not  realize  the  necessity 
at  this  time.    They  need  to  be  educated  to  the  importance  of  the  subject. 

No  general  fires  of  a  recent  date  worthy  of  notice.  Some  counties, 
or  rather  x)ortions  of  some  counties,  have  suffered  from  fires,  and  among 
them  Barron  seems  to  have  suffered  most.  In  1871  incalculable  dam- 
age was  done  to  the  forests  in  some  sections  of  the  State,  and  the  greater 
portion  of  the  standing  timber  in  the  burnt  districts  is  more  or  less  in- 
jured; even  the  soil  is  injured  so  as  to  render  it  unproductive.  Ono- 
tliird  of  the  denudation  in  Douglas  County  was  caused  by  fire. 

The  deterioration  of  trees  depends  more  on  the  surroundings  than  the 
age.  The  best  time  to  cut  timber  for  durability  is  in  the  month  of  June. 
An  instance  is  mentioned  where  rails  of  poplar  and  basswood  split  in 
the  month  of  June  thirty  years  ago  are  perfectly  sound.  A  Bavarian, 
who  has  been  a  close  observer,  gives  as  the  proper  age  to  cut  trees  for 
different  purposes  as  follows :  Oaks — ^for  hoop-poles,  5  to  8  years;  wagon 
material,  8  to  16;  machinery.  35  to  50;  lumber  and  ship  timbere,  50  to 
75  years.  Pines,  average  value  at  75  to  100  years.  Beech,  60  to  100. 
Hemlock,  45  to  75  years. 

As  to  what  should  be  done  for  the  preservation  and  increase  of  the 
forests  on  the  public  domain,  but  very  few  suggestions  are  made. 

One  says :  ^^  Eepeal  all  homestead  and  pre-emption  laws  and  railroad 
grants,  sell  the  land  to  actual  settlers  only  at  $1  per  acre,  give  a  bounty 
for  every  5  acres  successfully  planted  in  trees,  and  exempt  firom  State 
taxation  for  twenty  years.'' 

Another  says :  ^^  Compel  every  person  to  keep  a  certain  portion  in 
timber  of  every  tract  patented." 

The  products  of  the  mills  reported  are  as  follows :  Boards  and  other 
sawed  lumber  for  1883  is  1,241,069,511  feet,  being  an  increase  of 
136,151,842  feet  over  1882 ;  laths,  269,134,603,  a  gain  of  60,839,453  over 
1882 ;  shingles,  658,692,700,  a  gain  of  86,446,450  over  1882. 

ABSTRACT  OF  THE  SPEOIAL  BBPOET  OP  HON.  BOBBET  W.  FUBNAS  ON 
'<  TBEE  GROWTH,  MAXIMUM  SIZE  AND  AGE,  PEBIOD  OF  DEOLINB,  COM- 
PLETION OF  CYCLE,  ETC.'' 

The  results  of  twenty-nine  years'  experience  and  observation  In  a 
region  naturally  timberless,  and  where  successftil  efforts  have  been 
made  in  growing  trees,  are  presented  in  a  brief^  plain,  and  practical 
manner. 

The  greatest  objection  to  a  prairie  country  is  the  want  of  timber  for 
fencing  and  fuel,  hence  those  who  entered  the  ^^  Great  American  Des- 
ert^ after  the  passage  of  the  Kansas-Nebraska  act,  in  1854,  went  to 
work  and  demonstrated  the  fact  that  they  could  raise  their  own  timber. 

The  field  of  study  is  boundless  when  we  start  out  to  investigate  the 
growth,  maximum  size,  age,  &c.,  of  forest  trees,  and,  as  Pliny  remarked 
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on  summing  up  Us  investigationSf  ''The  life  of  some  trees  may  be  be- 
lieved to  be  prodigious."  We  are  forced  to  the  same  conclusion.  There 
are  no  more  unerring  indications  as  to  the  ages  of  trees  than  of  men 
and  animals;  some  men  become  gray,  wrinkled,  and  tottering  almost  in 
their  teens ;  some  may  be  small  or  large;  others  live  to  three-score  and 
ten  and  are  as  fresh  and  vigorous  as  boys.  The  same  with  animals — 
all  depends  on  the  constitution,  conditions,  and  surroundings. 

CoDcentric  or  annual  riogs  were  once  considered  legal  evidence  as  to 
the  age  of  trees;  so  with  measurements;  but,  except  where  climate,  soil, 
temperature,  humidity,  &c.,  are  regular  and  well  balanced,  both  of  these 
fail  and  are  but  little  more  tiban  guess-work.  The  only  regions  where 
either  are  reliable  indications  are  the  secluded  and  regular-tempered 
valleys  and  aafions  of  the  Southern  Pacific  coast. 

The  foUowing  table  shows  the  growth  of  twenty  different  varieties  in 
Southeast  Nebraska,  made  during  a  period  of  twenty-five  years,  from 
actual  measurement: 
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It  win  be  seen  that  the  annual  growth  is  very  irregolar ;  this  is  caused 
by  irregolar  seasons — some  propitious,  others  contrary.  The  concentric 
nogs  in  young  trees  are  readily  distinguished  by  the  propitious  or  ad- 
verse season. 

As  the  trees  advance  in  age  the  inner  rings  decrease  in  size  and 
almost  disappear,  and  the  growth  of  the  tree  diminishes  after  certain 
periods.  Four  beeches  mentioned  by  Loudon  show  greater  variability. 
One  in  King's  County,  Ireland,  at  sixty  years,  was  17  feet;  one  at  Pos- 
ter Hall,  at  one  hundred  years,  was  12  feet;  one  at  Oontaohy  Oaetle, 
at  one  hundred  and  two  years,  was  18  feet;  and  one  at  Collander  Park, 
at  two  hundred  years,  was  17  feet.  Here  are  three  about  the  same  siae ; 
one  is  sixty  years,  another  two  hundred.  This  variability  is  still  more 
conspicuous  in  the  oaks.  De  Caudolle,  the  Swiss  botanist,  counted  the 
rings  of  several  oaks  that  had  been  felled;  one  at  two  hundred  years 
had  attained  the  same  circumference  as  another  had  at  fifty.  Some 
bad  grown  slowly  at  first,  then  rapidly;  others  grew  rapidly  at  first,  then 
slowly.  An  oak  three  hundred  and  thirty-three  years  was  shown  to 
bave  increased  as  much  between  three  hundred  and  twenty  and  three 
hundred  and  thirty  as  it  had  between  ninety  and  one  hundred  years. 
This  reduces  the  computation  of  the  age  of  an  oak  to  little  more  than 
gness-work. 

The  Cowthorpe  oak,  the  largest  in  England,  reached  78  feet  in  cir- 
cnraference.  Damory's  oak,  in  Dorsetshire,  was  only  10  feet  less  when 
it  was  so  decayed  that  it  was  cut  and  sold  for  fuel  in  1765.  The  Don- 
nington  oak,  in  the  vale  at  Gloucester,  was  64  feet  at  the  base  when 
bnmed  down  in  1790.  It  is  therefore  obvious,  from  the  variable  rate  of 
growth,  that  the  size  establishes  no  indisputable  title  to  age. 

The  following  statistics  from  Loudon  show  great  variability  in  the 
growth  of  oaks: 
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When,  therefore,  Gilpin,  in  his  "  Forest  Scenery,'^  speaks  of  nine  hun- 
dred years  as  no  great  age  for  an  oak,  it  must  be  said  that  few  can  be 
named  whose  measurement  would  sustain  the  assertion. 

In  the  matter  of  concentric  rings,  personal  observation  shows  black 
locust,  six  years,  with  12  rings ;  shellbark  hickory,  twelve  years,  21 
rings;  pig  hickory,  six  years,  10  rings;  wild  crab-apple,  five  years,  11 
rings;  chestnut  oak,  twenty-four  years,  20  rings;  American  chestnut, 
fonr  years^  9  rings ;  peach,  eight  years,  6  rings. 

Dr.  A.  L.  GhUds,  a  gentleman  of  practical  science  and  observation, 
in  a  contribution  on  "Concentric  rings,"  published  in  the  Popular 
Science  Monthly,  December,  1883,  says : 

In  June.  1871,  he  planted  a  quantity  of  red-mapl«  seeds,  tnuuplanted  them  in  1673, 
in  1S82  cm  out  some.  From  daj  of  planting  to  cattine  was  eleven  years  and  two 
Bumtbs.  On  one  he  counted  forty  rings  very  distinct  none  less  than  thir^-five. 
The  rings  wem  distinct  when  the  tree  was  first  oat,  and  no  mistake  conld  postioly  be 


Digitized  by  VjOOQIC 


152         REPOBT  OP  THE  COMMISSIONEB  OP  AGRICULTURE. 

The  Hon.  James  J.  Wilson,  of  Bethel,  Yt.,  an  old  lawyer  and  late 
senator  in  the  State  legislature,  giv^es  a  case  wbich  occarred  in  the 
courts  where  it  was  decided  that  ^^  the  rings  were  not  a  aure  indication 
of  the  age  of  a  tree."  That  distinct  couc^Mitrir  riuii^s  :)^rpni:timate,  and 
in  some  cases  agree  in  number  with  the  years  of  a  tre<\  no  one  will 
deny;  but  that  intermediate  or  subrings,  less  cau^picaous,  exist,  is 
equally  true. 

These  sub  or  additional  rings  are  easily  acconntetl  for  by  Kudden  and 
more  or  less  frequent  changes  of  weatlit^r,  long  inter vuls  of  extreme 
drought  or  cold. 

Query:  Has  a  tree  grown  in  a  conservatory  or  pla<!e  of  unchanged 
conditions  of  heat  and  moisture  any  cDTJt^oiitric.  rin^^sf 

Thomas  Meehaui  editor  Gardener's  Monthly,  in  relation  to  annoal 
rings,  says : 

Northern  trees,  aU  hard  wood,  make  many  lin^  a  ^^car^  sometimes  a  dozen ,  but  thm 
last  set  of  cells  in  the  annual  ffrowth  are  very  ^mall  and  the  fint  very  lai^^  so  it  ii 
an  easy  matter  to  determine  the  annual  growth, 

J.  A.  Farrar  presents  an  elaborate  paper  in  Longman's  Magazine  oa 
the  ^^Age  of  trees."  In  speaking  of  the  attainable  age  of  the  cyprAsa 
and  its  introduction  in  England,  he  says : 

It  is  first  mentioned  in  "Tnme's  Names  of  Herb«/^  pnbliabed  in  1548,  whieb  makm 
it  probable  that  it  was  introduced  in  England  before  the  beginning  of  that  c«i^taij. 

The  cypress  at  Fulham,  which  in  1703  was  2  feet  5  inches  at  3  feet 
above  ground,  could  not  have  been  planted  before  1C74,  the  year  thai 
Compton  the  Oreat,  the  introducer  of  foreign  tr^e;;  in  Eti^and,  becaiw 
bishop  of  London ;  that  gives  a  growth  of  tiboiit  12  feet  the  first  ooe 
hundred  years. 

The  cypress  planted  by  Michael  Angelo,  nt  Cliartrenx^  waa  13  feet  to 
circumference  in  1817,  an  average  of  over  4  feet  the  first  three  centuries* 
The  cypress  at  Sonuna,  for  whose  sake  Napoleun  l>eiit  the  roa<l  ao  that 
it  should  be  spared,  is  not  more  than  23  feet  in  ij,}rih.  The  traditiod 
that  this  tree  is  coeval  with  Christianity  may  or  mjiy  not  be  true^  but 
if  3  feet  be  taken  as  the  first  century  growtli,  and  take  the  third  aa  tlie 
average,  it  was  evidently  standing  at  the  time  of  Caesar,  as  tlie  old 
chronicle  at  Milan  attests. 

The  Lebanon  cedar,  first  planted  at  Lambeth  iu  1683,  waa  7  feett 
inches  in  girth  one  hundred  and  ten  years  later.  Dr.  Uvedale^  cedar 
at  Enfield,  planted  in  1670,  was  15  feet  S  inebea  in  1835,  one  hitodrod 
and  sixty-five  years  after  it  was  planted.  The  large  cedar  at  Cxbrid|ri« 
which  was  blown  down  in  1790,  was  one  hunt! red  and  eighteen  yettil 
old.  When  Gilpin  measured  it  in  1776  it  wjia  15^  feet.  la  J690,  Xianih 
drell,  the  traveler,  measured  one  of  the  laigest ^cedars  on  .^fount  Leb- 
anon, supposed  to  have  been  growing  there  in  the  days  of  J^IoohMi, 
and  found  it  to  be  36  feet  6  inches.  Four  feet  being  the  average  rate  ft 
century,  this  tree  could  have  attained  iti*  size  in  nine  centuries,  and  mag 
not  have  been  older  than  the  time  of  Charlemagne,  and  may  have  b««a 
much  younger,  allowing  for  the  rapid  growth  un  a  site  wheix^  it  is  indiy- 
enous. 

The  Fortworth  Spanish  chestnut  in  Gloticef^tershiro  ir  Kaid  to  L>e  tbe 
oldest  tree  in  England.  It  bears  an  insAiriptiou  to  the  eSfevt  that  Kinr 
John  held  a  Parhament  beneath  it.  Sir  Robert  AtkjTi&,  wbo»t*  histoiy 
of  that  country  was  published  in  1712,  gj^eaks  of  ft  as  mU\  by  irnditicm 
to  have  been  growing  in  the  reign  of  King  John.  It  i8  57  iet^r  in  dr 
cumferenoe  and  seems  to  be  several  trees  incorporated  togciUitirj  and 
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young  ones  are  still  growing  np,  which  in  time  may  be  joined  to  the  old 
body. 

Evelyn  spoke  of  it  as  standing  in  the  reign  of  Stephen,  so  that  we 
may  accept  57  feet  as  the  maximum  measarement.  Kow^  a  chestnut 
may  attorn  17  feet  in  its  first  century;  for  instance,  the  one  at  Nettle- 
combe.  If^  therefore,  15  feet  be  taken  for  the  first  centuryj  tiien,  on  the 
principle  of  the  third  as  the  average,  it  would  require  eleven  centuries 
for  57  feet;  bat  this  may  be  too  low,  for  in  70  years  it  increased  2  feet 
in  girth,  and  instead  of  eleven  it  may  not  have  required  but  seven  cen- 
turies when  Sir  Bobert  Atkyns  declared  it  to  be  57  feet. 

The  £ftmoas  Oastanea  di  OentobaviUe,  on  Mount  ^tna,  has  a  similar 
history.  It  is  said  that  the  Queen  of  Aragon  and  one  hundred  foUow- 
eiB  took  shelter  beneath  it  from  a  shower  of  rain.  Brydone  measured 
it  in  1790  and  found  it  to  be  204  feet  in  circumference,  but  it  was  a 
question  witii  him  whether  it  was  one  tree  or  many.  Murray's  guide- 
book speaks  of  it  as  separate  trees. 

The  Oastanea  del  Nave  is  rather  Iiu*ger  than  the  Tartworth.  The  rich 
soil  has  much  to  do  with  the  growth,  and  it  is  impossible  to  conjecture 
wbetiiier  they  are  five  or  ten  centuries.  The  rate  of  ^wth  is  apt  to  be 
underrated  when  a  tree  meets  with  favorable  conditions. 

The  silver  fir  was  only  introduced  into  England  in  the  seventeenth 
oentaiy,  by  Serjeant  Newdigate.  One  tree  of  Us  planting  was  measured 
by  Bvelyn  eighty-one  years  afterward,  and  was  found  to  be  13  feet  in 
dieumference. 

A  comparison  of  the  statistics  of  growths,  with  reference  to  oaks,  in- 
dicates a  more  rapid  rate  than  is  generally  supposed. 

It  may  be  well  to  notice  some  of  tbe  oldest  Idmes.  The  Swiss  very 
often  commemorate  a  victory  by  planting  a  lime  tree,  so  that  it  may  be 
true  that  the  lime  standing  in  the  square  at  Freyburg  was  planted  on  the 
day  of  their  victory  over  Charles  the  Bold  at  Mun^t  in  1476.  It  is  said 
that  a  youth  bore  it  as  a  twig  into  the  town,  and  arriving  breathless 
and  exhausted  from  tbe  battle,  only  had  strength  to  utter  the  word 
"  victory,"  and  fell  dead.  But  this  tree  was  only  13  feet  9  inches  in 
1831,  three  hundred  and  fifty -five  years  after  planting. 

The  large  Ume  at  Keustadt,  in  Wiirtemberg,  mentioned  by  Evelyn 
as  having  its  boughs  supported  by  columns  of  stone,  was  27  feet  when 
be  wrote  (1664),  and  in  1837  it  was  54  feet,  so  that  within  a  period  of 
one  hundred  and  seventy-three  years  it  had  gained  27  feet,  consequently 
it  is  fair  to  presume  that  two  hundred  years  was  more  than  enough  for 
it  to  have  attained  27  feet.  Ko  English  lime  appears  to  have  reached 
such  dimensions,  though  the  one  at  Depehain,  near  Norwich,  waa  46  feet 
when  Sir  Thomas  Browne  sent  his  account  of  it  to  Evelyn,  which  ex- 
ploded the  legend  that  all  limes  in  this  country  came  from  two  plants 
brought  over  by  Sir  John  Spelmau,  who  introduced  the  manufacture  of 
paper  in  England. 

It  is  natu^  to  expect  the  greatest  longevity  in  trees  indigenous  to 
any  climate,  though  it  has  been  disputed.  Tradition,  however,  does 
not  always  give  satisfaction  in  estimating  tbe  longevity  of  trees. 
Tadtus  calculated  that  a  fig  tree  was  eight  hundred  and  forty  years 
old  because  tradition  marked  it  as  the  one  under  which  tbe  wolf  nursed 
Bomulus  and  Eemus. 

As  to  whether  our  oldest  trees  are  susceptible  of  an  increased  rate  of 
growth  by  the  application  of  fresh  earth  around  the  roots  has  not  been 
snfBciently  tried. 

Thomas  Meehan,  who  made  a  tour  of  investigation  to  California  and 
aa  far  north  as  Alaska,  said  at  the  Academy  of  l^atural  Science :  ^^  There 
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was  nothing  phenomenal  in  the  great  age  of  the  mammoth  Sequoias,  as 
other  trees  on  the  Pacific  coast  exhiUlted  great  age.'' 

In  order  to  ascertain  if  moi^  than  one  circle  is  found  in  a  year,  he 
tested  the  matter  in  Tarious  ways.  A  pine  or  spruce  would  make  an 
average  growth  of  a  foot  a  year  up  to  fifteen  years  old ;  from  that  on, 
6  inches;  after  that  a  stage  was  reached  where  the  erect  growth 
ceased  to  any  considerable  extent,  and  the  growth  force  seemed  to  turn 
towards  the  lateral  branches.  In  the  pine  forests  of  the  Pacific  coast 
there  was  no  danger  of  error  in  fixing  the  age  of  the  average  tree  of 
60  feet  high  at  about  fifty  years,  and  the  circles  or  rings  in  those  cut 
down  would  be  found  to  correspond  so  nearly  that  it  was  i^ite  safe  to 
assume  a  single  circle  for  a  year.  The  remarkable  uniformity  in  the  di- 
ameter of  the  annual  growths  would  also  enable  one  to  tell  the  ago 
suflaciently  accurate  for  general  purposes.  Trees  growing  on  very  rich 
soil  have  less  circles  to  the  inch,  often  as  few  as  four,  but  six  to  the  inch 
is  quite  a  safe  rule  to  be  governed  by  of  this  species.  At  Harnsburg, 
in  latitude  58^,  a  Sitka  spruce  gave  149  rings,  this  was  an  average  of 
about  8  to  the  inch.  At  Wrangel,  in  latitude  66^  30',  a  Western  hem- 
lock gave  18  to  the  inch.  It  was  6  feet  in  diameter  at  the  base.  At 
132  feet  the  trunk  had  been  broken  off:  here  it  measured  4  feet  in  di- 
ameter. At  Kaigan  Harbor^  latitude  5oo,  the  Sitka  spruce  is  very  large 
and  of  great  height.  Two  of  the  largest  measured  21  feet  in  circiim- 
ference,  and  he  thinks  that  trees  in  these  latitudes  in  A^laska  would 
easily  have  a  life  of  five  hundred  years. 

In  the  Atlantic  States  two  hundred  years  is  the  term  of  life  for  its  for- 
est trees,  with  the  exception  of  the  plane,  which  is  the  longest  lived  of 
all.  Trees  famous  for  longevity  in  Europe  are  comparatively  short- 
lived here.  Illustrations  can  be  seen  in  the  Bartram  Oarden  near  Phila- 
delphia. The  cause  of  this  difference  is  doubtless  owing  to  the  humidity 
of  the  atmosphere,  for  while  some  species  of  trees  will  endure  a  tempera- 
ture of  25^  below  the  freezing  point  in  Great  Britain«  they  are  killed  by 
1(P  in  Philadelphia,  and  it  is  believed  that  the  dry  atmosphere  canaee  a 
heavy  drain  of  moisture  from  the  trees,  making  the  cold  more  effectiTe. 

The  climate  of  Alaska  is  similar  to  that  of  Great  Britain.  At  Sitka, 
in  latitude  57^,  the  rainfall  was  100  inches  in  a  year,  and  the  harbor 
rarely  frt^zen  over,  some  winters  there  being  no  ice.  But,  barring  acci- 
dents, and  with  soil  properties  being  constantly  kept  up,  the  life  of  a 
tree  is  well-nigh  without  end. 

RAPID  DBSTRUOTION  OF  THE  FOBBSTS. 

The  reports  of  the  Agents  of  the  Bureau  confirm  the  Census  reports 
as  to  the  rapidity  with  which  the  forests  of  the  country  are  being  de- 
stroyed by  the  axe  of  the  lumberman  and  the  miner,  and  by  forest  fires. 
Corroborative  evidence  is  also  furnished  by  the  reports  of  Boards  of 
Trade  and  by  the  statements  made  from  time  to  time  by  various  periodi- 
cals published  in  the  interest  of  lumber  manufacturers.  It  is  presomalile 
that  the  figures  given  by  these  papers  and  by  Boards  of  l^ade  are  at 
least  approximately  correct,  and  that  they  do  not  exaggerate  in  their 
statements.  There  is  no  reason,  it  would  seem,  for  their  doing  so.  How 
much  of  the  consumption  of  our  forests  they  fail  to  take  account  of  be- 
cause the  work  of  the  smaller  saw-mills  or  tlie  felling  of  trees  a  few  at  a 
time  in  thousands  of  places  is  not  reported,  we  do  not  know.  Bat  tsA:« 
ing  the  statistics  as  we  find  them,  they  make  an  exhibition  whioh  ia 
startling. 
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OBNSU&  BEPOBT. 

The  Census  of  1860  does  not  give  the  amoant  of  lumber  produced  at 
that  time,  but  only  its  value.    This  is  reported  to  be  $96,715,857. 

In  1870  the  census  reported  the  lumber  product  to  be  12,756,543,000 
feet,  board  measure,  and  3,265,516,000  shingles,  having  a  value  of 
$210,159,327,  with  63,928  establishments  engaged  in  the  manufacture  of 
articles  made  entirely  of  wood,  employing  393,383  persons  and  using 
material  valued  at  $309,921,403,  beside  109,612  establishments  in  which 
wood  formed  an  important  part  of  the  material  used,  these  employing 
700,915  persons  and  using  material  valued  at  $488,530,844. 

In  1880  the  census  returns  give  as  the  amount  of  lumber  produced 
18,091,356,000  feet,  with  the  addition  of  6,656,046,000  shingles.  It  will 
be  seen  that  the  product  of  lumber  has  been  increased  from  decade  to 
decade  in  a  more  rapid  manner  than  the  population  of  the  countzy. 

K  we  take  the  Northwestern  States,  Michigan^  Wisconsin,  and  Min- 
nesota, now  the  principal  sources  of  pine-lumber  supply  of  the  country, 
we  have  the  following  figures  for  the  decade  1873-'83  : 


Beaoriptiflii. 


1873. 


1881. 


SUb^m* 


1,008,780,000 
2.277.418,560 


7.834,780.786 
8, 004, 798. 680 


Showing  an  amount  nearly  doubled  in  ten  years. 

SUPPLY  OF  LT71CBEB  OTJTBUimiNO  DEMAND. 

lUs  rapid  increase  in  the  amount  of  lumber  produced,  outrunning 
so  &r  the  increalie  of  population  and  the  natural  demand  for  it,  shows 
that  tiie  forests  are  consumed  at  an  unwarrantable  rate.  This  is  shown 
i\ao  by  tiiie  £Act  that  the  lomber  markets  have  been  reported  generally 
M  gr^fttiy  overstocked  and  the  Inmber  trade  as  dull.  So  extensive  had 
^e^  the  catting  of  the  forests  that  a  large  amount  of  logs  were  left 
)ver  at  the  close  of  the  last  year.  Appeals  were  then  made  by  those 
nterested  in  the  trade  for  a  lessened  cut  of  logs  last  winter,  and  prom- 
ses  and  predictions  were  made  that  it  would  be  diminished.  So  far 
WBS  tiiis,  however,  from  being  the  fact,  there  was  a  larger  cut  than  ever 
)efore.  The  weather  and  other  oonditions  proving  favorable,  the  lum- 
)er  camps  carried  on  their  work  of  destruction  in  the  foresta  with  the 
itmoBt  vigor,  and  protracted  it  as  far  into  the  spring  season  as  possible. 
Llie  destructive  disposition  seems  to  find  a  special  provocation  or  vent 
Tor  itself  in  the  forests^  so  that  the  lumberman  pursues  his  work  often 
>eyond  the  limit  which  self-interest  would  assign  to  it.  In  the  face  of 
m  overladen  market  and  unremunerative  sales,  he  will  often  continue 
lia  work  with  a  seemingly  reckless  disregard  of  consequences.  The 
>rofitableness  of  the  lumber  business  a  few  years  ago  incited  many  to 
^nga^e  in  it  who  possessed  but  littie  capital,  and  who  were  obliged  to 
>arcdia6e  their  timb^  land  or  stumpage  at  an  advanced  price  and  more 
>r  less  on  credit.  This  class  have  been  under  the  necessity,  certainly 
iDdesr  a  strong  inducement,  to  convert  their  standing  timber  into  lum- 
>6r.  and  put  it  upon  the  market  as  soon  as  possible.  But  others,  who 
lad  become  possessed  of  timber  land  at  cheaper  rates,  and  who  by  past 
access  in  business  were  able  to  suspend  or  curtail  work  in  the  forests, 
lave  not  chosen  to  do  so.  Having  the  advantage  of  the  former  class, 
n  the  ability  to  secure  a  profit  because  able  to  manufacture  at  less  cost 
»f  materiali  they  have  pursued  their  advantage. 
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FORESTS  HAZARDOUS  PROPERTY— FIRES. 

It  is  to  be  admitted  also  that  the  hazardous  nature  of  forest  property) 
resulting  from  the  prevalence  and  destructive  character  of  forest  fires, 
ofifers  a  strong  inducement  for  the  rapid  conversion  of  the  trees  into 
lumber.  In  the  timbered  regions  of  the  country  one  can  scarcely  look 
around  him,  especially  at  certain  seasons  of  the  year,  without  seeing 
the  smoke  of  burning  forests.  In  some  parts  of  the  country  these  fires 
are  of  alarming  frequency  and  extent.  It  is  estimated  by  competent 
and  trustworthy  judges  that  as  great  an  extent  of  the  forests  is  con- 
sumed by  fires  as  by  the  axe.  If  it  is  so,  this  class  of  property  cannot 
be  regarded  as  otherwise  than  hazardous.  It  may  be  said  that  there 
are  at  present  no  safeguards  against  forest  fires. 

The  laws  hitherto  enacted  by  the  different  States  are  of  little  efiBcacy. 
Ko  State  is  as  yet  sufficiently  awake  to  the  value  of  this  species  of 
property  to  make  adequate  laws  for  it«  protection,  and  the  owners  are 
not  disposed  of  their  own  accord  to  adopt  such  a  course  as  is  needful  for 
their  own  protection.  There  is  such  a  community  of  interest  involved 
in  the  possession  of  this  kind  of  property,  that  a  combination  of  action 
is  requisite  for  its  protection,  which  is  very  difficult  to  secure  without 
legal  compulsion.  It  is  of  little  use  for  one  person  to  adopt  expensive 
measures  of  protection  unless  the  same  are  adopted  by  those  in  his 
neighborhood  If  fire  breaks  out  by  accident  or  is  kindled  bj  design 
in  a  forest  near  him,  it  may  sweep  through  his  most  valuable  timber 
despite  all  that  he  may  have  done  for  its  security.  The  consequence  is 
that  forest  property  is  a  very  unsafe  kind  of  property.  The  holders  of 
it  live  in  constant  fear  that  any  day,  in  certain  seasons  of  the  year  es- 
pecially, may  witness  its  swift  destruction  by  the  flames.  One  can 
hardly  open  the  newspapers  without  reading  of  some  such  disaster.  As 
a  consequence  of  this  condition  of  things,  few  persons  are  ready  to  in- 
vest their  funds  in  the  purchase  of  timber  except  with  a  view  to  its 
speedy  conversion  into  lumber,  and  those  who  possess  timber  lands  are 
strongly  urged  to  cut  their  forests  rather  than  risk  their  consumption 
by  the  flames. 

HAJtKETS  OYERSTOCKED. 

As  the  natural  result  of  these  various  motives  of  action,  the  forests 
are  consumed  much  faster  than  the  natural  demands  of  their  products 
require,  and  the  lumber  market  is  overstocked  to  such  extent  that  the 
price  of  lumber  is  in  some  cases  below  the  cost  of  producing  it,  and  far 
below  what  it  would  naturally  be  in  face  of  the  fact  that  the  source  of 
supply  is  so  rapidly  diminishing.  And  this  is  a  condition  of  things  not 
peculiar  to  our  own  country. 

The  lumber  markets  of  Great  Britain  are  equally  crowded  with  the 
produce  of  the  forests,  and  as  a  consequence  the  prices  of  lumber  are 
very  low.  Great  Britain  is  comparatively  a  treeless  country,  having 
only  about  4  per  cent,  of  her  area  in  wood,  Denmark  being  the  only 
European  country  having  less.  Yet  such  is  the  supply  of  lumb€^ 
crowded  upon  the  English  market  from  the  great  forests  of  Norway, 
Sweden,  and  Eussia,  as  well  as  from  the  Canadian  provinces,  that  com- 
plaint  is  made  that  ner  home- grown  timber  cannot  be  sold  at  remuner- 
ative prices.  So  overstocked  are  the  markets  that  hundreds  of  British 
vessels  are  reported  to  be  laid  up  at  their  docks  without  employment, 
which  have  been  used  formerly  in  the  lumber  trade* 
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A  reoent  number  of  the  Timber  Trades  Joomal,  London,  England, 
says: 

We  hare  already  bad  occasion  to  speak  of  the  pecnllarity  that  while  our  imports 
gtenerally  nre  decreasing  in  sympathy  with  the  contraction  of  trade,  the  influx  of 
timber  goods  knows  no  intermission.  On  the  contrary,  it  is  enlarging  on  a  scale  that 
woald  be  compatible  only  with  something  more  than  an  average  demand,  but  is  not 
e^kBily  reoouciled  with  an  admitted  curtaumeut  of  business  and  ihe  small  prospect  of 
taming  it  over  at  a  fair  market  price. 

A  later  issue  of  the  same  journal  says : 

If  it  were  not  for  the  laree  public  works  in  progress  there  would  be  next  door  to 
nothing  doing  to  carry  ofif  tne  large  surplus  stocks  that  are  continually  accumulating. 
It  is  the  same  cry  everywhere,  business  slack  and  trade  seemingly  at  a  standstill.  If 
;ou  speak  to  any  one  about  buying  they  will  hardly  stop  to  inquire  the  particulars 
of  the  goods  you  are  offering,  and  even  though  the  arrivals  are  slackening,  it  wiU  take 
a  loDff  time  before  the  benefit  of  the  diminished  supplies  will  be  felt. 

Freiffhts  are  still  low,  the  ship-owners,  as  represented  by  their  captains,  being  ap- 
psrenUy  at  the  mercy  of  those  few  importers  who  are  still  in  the  market  for  tonnage. 

Again  it  says : 

Several  of  the  sailing  ships  nsuaUy  engaged  in  the  carrying  of  wood  floods  firom  the 
Bothnian  Gulf  are  preparing  to  lie  up,  tne  approaching  autumn,  premiums  for  insnr- 
40CO  ijmn;:  their  owners  no  hoyf^  ivhatever  of  making  ends  meet  in  the  present  state 
of  tLe  freigbt  market. 

In  a  Treasure  the  Hatne  caiisefl  which  have  led  to  the  rapid  coDsamp- 
Hon  of  our  forests  bave  occfhsioin^d  a  like  destruction  of  the  Scandina- 
vian woods,  and  anxitity  bius  -dtinvn  in  Norway  and  Sweden  on  this  ac- 
oonnt,  and  the  Gorernmeot  of  those  countries  has  been  urged  to  adopt 
measures  calculated  to  preveut  the  disastrous  consequences  which  are 
threatened. 

BEPEATrNG  HISTORY  OF  OTHER  NATIONS. 

We  are  only  repeating  in  this  country,  in  respect  to  the  forests,  what 
lifls  everywhere  of^curred  fliuonthe  earliest  historic  periods.  Only  when 
the  forests  have  been  oonsuniod  hiive  men  learned  their  real  value  and 
Ihe  otfict*  which  they  were  tlcsifijued  to  fill  in  the  grand  economy  of  na- 
tnn*-  As  mankind  have  mi^mtetl  from  the  original  home  of  the  race,  in 
whatever  direction  they  hj*ve  ^^oiie,  their  course  has  been  marked  by 
Ibe  dejstruction  of  the  forests.  Sometimes  these  have  been  destroyed 
In  or^ler  to  clear  the  frround  for  agricultural  use,  sometimes  as  a  meas- 
tireof  defoflse  or  offense  in  war,  sometimes  with  the  simple  desire  or 
pecuniary  gain,  but  always  with  a  disregard  of  the  ultimate  conse- 
queuces. 

RESULTS  OF  RE^ffOVAL  OF  FORESTS. 

U  is  only  recently,  indeed,  that  we  have  learned  that  the  removal  of 
the  foresta  involves  anything  more  than  the  loss  of  the  forests  them- 
selves. Their  connection  with  climate,  with  the  precipitation  of  moist- 
ure, with  the  flow  of  atreaina,  with  the  atmospheric  currents,  with  the 
tempei'Htare  of  the  atmosphere,  and  consequently  with  the  great  inter- 
eats  of  cjvilisced  life,  with  agritiiltiire  and  commerce,  was  not  known — 
wan  hanlly  ati§pected  a  little  wliile  ago.  The  forests  were  valued  for 
fael,  for  the  production  of  timber  for  constructive  purposes,  and  for 
ceitaUt  naea  in  the  arts,  and  as  the  supply  for  these  purposes  seemed 
nffieient  and  more  than  ^uBdei^t,  no  restraint  was  placed  upon  their 
oODsumptitin.  But  at  length  ir  Ims  been  discovered  that  the  forests 
Ituro  meteorological  connectioim  of  the  highest  importance.  It  has 
Iteeu  diaoovered  that  their  extensive  removal  is  the  occasion  of  droughts 
KBct  flood«f  of  tornadoes  and  destructive  torrents.  The  change  in  the 
ouniUtiou  of  many  countries  of  the  Old  World,  so  that  from  once  being 

Digitized  by  VjOOQIC 


158         BEFOBT  OF  THE  OOHMISSIOXrilB  OF  AQBIOULTUBB. 

gardens  of  fertility  they  hare  become  little  better  than  desert  wastes, 
has  been  clearly  traced  as  to  its  canse^to  the  destniction  of  their  for- 
ests, at  once  their  adornment  and  their  defense.  It  has  been  hoped 
that  these  discoveries^  the  result  of  scientific  and  painstaking  obser* 
vation  mostly  within  the  present  century,  would  save  us  from  experi- 
encing the  sore  evils  which  have  befallen  many  other  countries,  by  in- 
ducing us  to  adopt  such  timely  and  effective  measures  as  would  lead  to 
the  husbanding  of  our  forest  resources  and  the  preservation  of  that 
balance  of  natural  conditions  upon  which  our  future  national  welfare 
and  comfort  are  so  dependent.  Whether  this  will  be  the  happy  effect 
remains  to  be  seen.  In  this  new  and  rapidly-developing  country  the 
legitimate — we  may  say  the  necessary — demands  upon  the  forests  for 
fuel  and  for  lumber  of  course  are  great.  Our  people  are  not  accas- 
tomed  either  to  have  the  use  of  their  property  controlled  by  Govern- 
mental regulations  or  restrictions  as  are  the  people  of  the  Old  World. 
The  interests  which  the  people  at  liu*ge  have  in  the  forests,  irrespective 
of  their  ownership,  is  not  generally — ^is  not  to  any  considerable  extent- 
understood.  The  owners  of  the  forests  for  the  most  part  look  upon  them 
simply  from  the  pecuniary  point  of  view.  The  lumberman  sees  in  the 
trees  only  the  source  of  so  much  money,  and  hastens  to  secure  it.  Lum- 
ber brings  so  many  dollars  a  thousand  feet,  and  he  hastens  to  convert 
the  monarohs  of  the  wood  into  available  merchandise.  He  cares  noth- 
ing, knows  nothing,  of  meteorological  effects.  He  will  not  learn  that  in 
cutting  down  the  forests  which  border  the  streams  he  is  destroying 
those  streams,  until  he  finds  they  will  no  longer  float  his  logs  to  the 
saw-mills,  probably  not  even  then.  Kor  does  he  care  if  only  he  can  get 
his  lumber  into  market  and  convert  it  into  money.  If  the  market  is 
glutted  this  year  so  that  sales  are  dnU  and  prices  low,  he  will  hope  that 
his  neighbors  will  lessen  their  cut  for  the  next  season,  and  so  there  will 
be  sufficient  reason  for  him  to  continue  his  business  unchecked.  Mean- 
time his  neighbors  hope  and  reason  in  the  same  way  in  regard  to  him- 
self, and  so  all  continue  to  cut  to  the  greatest  extent,  and  the  glnt  in 
the  market  is  kept  up.  The  producers  are  not  benefited,  but  the  trees 
are  destroyed  and  the  future  welfare  of  the  country  is  threatened. 

DBSTBUOTION  TJNBESTBIOTED. 

Even  in  the  face  of  this  overproduction  and  the  great  areas  already 
stripped  or  nearly  stripped  of  their  forests,  those  who  look  at  the  mat- 
ter without  any  pecuniary  interest  and  call  attention  to  the  threatened 
danger,  are  stigmatized  not  unfrequently  as  alarmists,  and  we  are  assured 
that  we  need  not  concern  ourselves  about  the  lumber  supply.  We  are  also 
told,  notwithstanding  the  proofs  established  by  the  most  careful  and 
protracted  examination  of  the  subject  by  most  competent  observers  in 
Europe,  that  the  removal  of  the  forests  has  nothing  to  do  with  the  flow 
of  streams  or  of  droughts  and  floods,  and  so  is  of  no  importance  in  con- 
nection with  our  commercial  interests.  At  the  same  time  it  will  be 
found  that  the  lumber  manufacturers  themselves  are  perfectly  aware  that 
at  the  present  rate  of  consumption  the  great  forest  regions  of  the  countr}' 
will  soon  be  exhausted.  The  lumber-trade  publications,  when  addressing 
themselves  to  the  lumber  producers  and  tradesmen  in  distinction  from 
the  general  public,  frequently  declare  that  the  supply  of  growing  timber 
is  becoming  scanty,  and  urge  that  the  cut  of  logs  should  be  restricted  on 
this  account  as  well  as  to  bring  about  a  better  state  of  the  market,  and 
conventions  of  lumbermen  are  held  for  the  purpose  of  securing  au 
agreement  among  them  to  send  smaller  gangs  of  men  into  the  woods  in 
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winter  and  to  suspend  the  operations  of  the  saw-mills  for  a  certain  portion 
of  the  luiiling  season.  Bat  it  seems  impossible  to  secare  snch  an  agree- 
ment.  PersonaJ  greed  and  personal  necessity  appear  to  be  too  strong 
to  be  OTercome  by  any  consideration  of  general  or  remote  advantage,  and 
the  work  of  destroying  onr  forests  seems  likely  to  go  on  with  constantly 
increasing  rapidity  until  we  suffer,  not  only  from  the  scarcity  of  lumber, 
which  is  80  important,  not  to  say  indispensable,  for  so  many  of  the  arts 
and  indastries  of  civilized  life,  but,  as  the  result  of  stripping  the  forest- 
covering  from  the  hill-sides  and  from  the  borders  of  onr  streams,  we 
bring  upon  ourselves  floods  and  droughts  and  other  evils  more  severe 
than  we  have  yet  known. 

Eoropean  countries  have  been  engaged,  some  of  them  for  a  century 
or  more,  in  efforts  to  check  the  evil  consequences  which  have  followed 
the  destxuction  of  their  forests  and  to  restore,  if  possible,  the  condition 
of  things  which  existed  before  that  destruction  took  place.  It  is  a  tedi- 
OQB  and  costly  work.  Great  expenditures  of  money  have  been  neces- 
sary, and  only  by  slow  degrees  have  those  countries  been  even  partially 
reclaimed,  and  it  is  only  by  the  constant  intervention  and  exercise  of 
the  Governmental  authority  that  the  improvement  secured  from  time  to 
time  is  maintained  and  that  the  former  destructive  operations  are  not 
resnmed,  and  the  people  again  threatened  with  the  calamities  from  which 
they  formerly  suffered. 

inSED  OF  OOYEBNMENT  ACTION. 

Since,  therefore,  the  considerations  of  individual  self-interest  are  not. 
as  they  never  have  been,  sufDcient  to  regulate  this  matter,  there  is  all 
the  more  reason  for  the  action  of  the  Government  in  regard  to  the  sub- 
ject In  proportion  as,  in  the  freedom  of  individual  action,  less  restrained 
here  than  it  is  in  European  countries,  many  are  engaged  in  destroying 
the  forests  which  are  the  property  of  private  owners,  ought  the  Gov- 
ernment to  act  promptly  and  efUciently  for  the  preservation  of  the 
forests  which  still  belong  to  the  nation.  These  are  now  being  wasted. 
For  a  long  time  they  have  been  regarded  as  lawful  plunder,  and  un- 
scmpulous  persons  have  enriched  themselves  by  cutting  the  trees  and 
disposing  of  them  in  the  market  or  using  them  for  their  private  pur- 
poses. Hundreds  of  miles  of  Mexican  ndlway,  it  is  said,  were  con- 
Btracted  of  ties  cut  on  the  public  lands  of  Arizona,  for  which  no  permis- 
sion was  granted  and  no  payment  received.  The  Government  has  been 
very  lenient  in  its  treatment  of  these  despoilers,  as  it  has  been  liberal 
also  in  permitting  settlers  in  the  vicinity  of  its  forests  to  make  use  of 
them  for  their  actual  needs.  This  liberality  has  been  taken  advantage 
of  unwarrantably.  The  time  has  come  for  the  Government  to  adopt  a 
different  course  of  action  from  that  which  has  hitherto  characterized  it. 
While  it  may  still  be  liberal,  it  should  also  be  jnst  to  itself  and  to  the 
country.  The  forests  are  a  trust  which  the  Government  holds  for  the 
general  benefit.  It  has  no  right  to  allow  them  to  be  squandered  or  to 
safBer  their  value  to  be  lessened  by  individual  encroachments.  It  should 
be  as  prompt  to  arrest  and  punish  the  theft  of  its  timber  as  to  arrest 
Md  panidi  the  one  who  violates  its  revenue  laws.  A  fraudulent  entry 
ftt  the  land  office  ought  to  be  visited  with  punishment  as  swiftly  and  as 
sorely  as  a  fraudulent  entry  at  the  custom-house.  In  our  wide  domain 
there  is  no  such  demand  for  land  for  agricultural  purposes  as  makes  it 
necessary  to  dispose  of  any  of  our  timber  lands  that  they  may  be  de- 
prived of  their  forest-covering  and  so  prepared  for  tillage.  The  prairie 
ttd  other  arable  lands  now  open  for  sale,  and  the  timber  lands  of  private 
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owners  from  which  the  trees  have  been  swept  or  firom  which  they  are 
being  rapidly  taken,  will  famish  for  a  long  time  to  come  all  the  fields 
needed  for  the  uses  of  agricnltore.  The  timber  lands  yet  remaining  as 
the  property  of  the  Government  are  needed  for  a  use  that  combines 
with  agricultural  prosperity  many  other  important  interests. 

PBOTBOTION  OF  BIVEBS  BY  F0BE8TS. 

It  has  been  ascertained  beyond  question  that  the  flow  of  streams  is 
dependent  upon  the  extent  of  the  forests  in  their  vicinity.  Where  these 
abound  the  flow  is  comparatively  uniform  as  to  the  supply  of  water.  Thi^ 
is  of  great  importance,  both  to  agriculture,  commerce,  and  manufact- 
ures. In  the  absence  of  forests  the  streams  are  subject  to  great  varia- 
tions in  their  volume.  Now  they  flow  along  their  course  in  great  and 
disastrous  floods,  and  now  again  shrink  away  in  their  chann^  or 
almost  disappear.  The  difference  of  a  few  feet  in  the  depth  of  water 
in  a  river  may  make  the  diflerenoe  between  a  stream  under  control 
and  one  that  has  become  a  source  of  widespread  disaster.  It  is  only 
the  difference  of  a  few  feet  in  depth  which  converts  the  Mississippi 
from  a  great  and  beneficent  artery  of  commerce  to  a  sea  of  water  carry- 
ing destruction  to  crops  and  producing  suffering  which  requires 
miilious  for  its  relief.  That  difference  may  easily  be  product  by  the 
presence  or  absence  of  forests,  especially  on  the  headwaters  of  that  stream 
and  of  its  tributaries.  The  Government  is  called  upon  from  time  to 
time  to  contribute  liberally  for  the  relief  of  those  who  are  suffering  from 
the  overflow  of  the  great  river  of  the  West,  and  to  expend  millions  in 
building  embankments  for  the  purpose  of  restraining  the  angry  waters 
which  come  pouring  down  from  the  Bocky  Mountains  on  the  one  hand 
and  from  the  Alleghanies  on  the  other.  It  is  only  with  great  difficulty 
that  these  embankments  are  maintained,  and  from  time  to  time  they 
are  burst  asunder  by  the  flood  and  have  to  be  rebuilt. 

FOBBSTBT  BBTTEB  THAN  DIKES. 

If  the  forests  along  this  stream  and  its  affluents  had  not  been 
removed  the  floods  would  seldom  have  reached  a  dangerous  point,  and 
the  true  remedy  for  them  now  is  the  establishment  of  forests  along  the 
upper  water-courses,  rather  than  the  building  of  dikes  on  tiie  lower 
lK)rtions  of  the  stream.  These  are  but  a  temporary  and  indSective 
remedy  at  the  best,  and  attended  with  great  and  constant  expense. 
The  former,  once  established,  would  be  an  abiding  protection,  and  also 
a  lasting  source  of  revenue.  With  the  aid  of  the  forests,  we  may  say 
without  hesitation  that  our  great  navigable  waters,  not  .less  than  the 
smaller  streams,  are  completely  within  our  control.  Observation  and 
experience  in  European  countries,  reaching  through  a  long  course  of 
years,  have  shown  this  to  be  so.  Large  masses  of  forest  in  the  vioinitj 
of  rivers  perform  to  a  great  extent  the  ofi&ce  of  reservoirs  or  reserve 
basins  in  which  the  waters  are  stored  up  when  over-abundant  and  from 
which  they  are  discharged  when  needed,  thus  preserving  an  equable 
flow.  In  a  region  destitute  of  forests,  the  falling  rains  or  ^e  rapidly 
melting  snows  find  their  way  at  once  to  the  nearest  river  chann^  aud 
fill  them  often  beyond  their  capacity,  causing,  it  may  be,  a  disastronH 
overflow.  But  where  masses  of  woods  are  present  the  waters  maktj 
their  way  more  slowly  into  the  river  channels,  and  consequently  pass 
away  gradually  without  overtasking  those  channels  or  causing  harmful 
floods.    This  effect  of  forests  has  been  very  strikingly  shown  in  France 
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in  tlie  case  of  two  streams  whose  basins  are  situated  very  near  each 
other,  one  of  which  is  well  wooded,  while  firom  the  other  tiie  forest-cov- 
ering has  been  removed.  The  case  is  so  interesting  as  to  warrant  quot- 
ing an  account  of  it  from  the  Bevue  des  Eaux  et  For^ta: 

The  state  possesses,  in  the  department  of  Yanclose  (writes  the  forest  conservator 
La  Boissiere),  a  forest  of  more  than  3,000  hectares,  situated  on  the  portion  of  the 
monntatn  Luberon,  nearest  to  the  valley  of  the  Dnrance.  This  region  is  very  much 
cut  up^  and  traversed  in  all  directions  by  very  narrow  and  deeply  embanked  ravines 
in  the  midst  of  masses  more  or  less  dense  of  iueppo  pines  and  green  oaks. 

These  ravines  are  almost  the  only  outlets  for  the  transport  of  wood,  in  conse- 
qnence  of  the  difficulties  which  would  be  encountered  and  the  expense  which  would 
be  incurred  in  making  more  practicable  ones  on  the  rapid  declivities  strewn  with 
enormous  masses  of  rock.  There  existe  one  so  situated,  called  the  Ravine  de  Saint- 
Phales.  The  direction  is  from  north  to  south,  in  the  midst  of  a  mass  of  Aleppo  pines 
in  a'state  of  growth  more  or  less  compact. 

Its  length,  and  for  4  kilometers,  or  from  the  road  finom  Cavaillon  to  Pertuis,  to' the 
domain  of  Saint-Phalez,  of  an  area  of  about  50  hectares,  forms  the  hMain  de  reo^iion  of 
the  torrent. 

This  land  is  well  cultivated;  there  are  no  declivities  too  steep  for  cultivation ;  it 
comprises  vineyards,  meadows,  and  arable  land ;  the  soil  is  argillaceous. 

The  ravine  of  Saint-Phalez  receives  many  affluents,  the  most  important  of  which 
is  that  of  the  Combe  d'Yeuse,  which  joins  it  near  the  summit,  where  are  some  hun- 
dred meters  of  the  cnltiyated  grounds  of  which  I  have  spoken. 

Tlie  ravine  de  la  Combe  d'Yeuse  is  of  much  less  considerable  length  thanthat  of  Saint- 
Pbalez ;  it  is  scarcely  two  kilometers.  It  is  strongly  embanked,  surmounted  by  deep 
declivities,  covered  with  green  oaks  of  eight  or  ten  years'  growth,  and  the  Aleppo 
pines  of  different  ages.  Its  baaain  de  reception,  of  about  50  hectares,  or  123  acres,  com- 
priiies  the  whole  slope,  precipitately  iuclined,  with  a  general  southwest  aspect.  It  is 
closed  at  the  top  by  a  deep  bed  of  rock  cut  into  peaks  of  the  most  imposing  aspect. 

The  geological  formation  in  both  is  absolutely  the  same,  as  are  all  the  other  condi-    . 
tiona  at  all  the  points  which  I  have  examined. 

In  no  part  is  to  be  seen  either  spring  or  appearance  of  humidity.  No  water  is  seen 
excepting  at  the  timesof  storms  or  great  rains,  and  this  water  soon  passes  away,  with 
the  differences  which  will  afterwards  be  mentioned.  At  all  other  times  these  ravines 
are  of  a  desolating  aridity. 

In  the  ni^ht  of  the  2d  or  3d  of  September,  1864,  there  fell  a  rather  abundant  rain 
over  all  this  portion  of  the  mountain.  In  the  morning  the  argillaceous  grounds  of 
8aint-Phalez  were  saturated,  of  which  evidence  was  found  by  any  one  attempting  to 
croaa  them.  The  ravine  of  Saint-Phalez,  the  receptacle  of  the  surplus  water,  had 
flowed  but  slightly:  that  of  the  Combe  d'Yeuse  remained  dry. 

The  day  of  the  4tn  of  September  was  warm ;  a  water-?pout  borne  along  by  a  sonth- 
tt«t  wjTid  *itruck  on  tlm  Lubcrtiu.  It^  passage  did  not  last  more  thau  forty  minutes ; 
but  scarooly  IiacI  it  conin  wb*>n  tbn  torrent  of  Saint-Phalez  became  awful.  Its  maxi- 
mum deliverance  waa  about  2  cubic  meters.  It  did  not  How  more  than  fifty  minutes, 
bat  with  an  average  delivery  of  n  ctiUic  meter;  it  had  then  passed  in  all  15,000  meters 
of  water.  It»  height  h^iii  bi^oo  0.04  m.;  each  square  meter  had  received  40  liters,  and 
tbe  50  hectares  or  Saiut-PJ^iiilez  2(>,000  cubic  meters.  The  ground  had  only  retained 
^ODOf  which  ts  suJTif^Jtiiitly  exjrlajncd  by  its  argillaceous  character  and  the  state 
of  Ataratian  thi^  rji^Ut  before.  Whila  the  torrent  of  Saint-Phalez  flowed,  fllled  from 
taemk  to  bank.  »ei£in^  and  carryincr  o^r  rooks  which  had  been  employed  to  form  a  road 
wloeh  wa«  bo  lie  veil  ui  bo  sofo  a^JiinBt  all  ooutingenoies,  tbat  of  the  Combe  d'Yeuse 
and  all  ihase,  traversing  thc>  \voi>deil  1  an dti  remained  dry,  or  gave  only  an  insignificant 
t^rnhntitv  of  water. 

On  tlie  filopti  opposite  to  that  of  ivhith  I  have  been  speaking,  in  the  vaUey  of  Peyne, 
a  currio^e  roftil  ne^Jy  formed  did  not  experience  the  least  injury  throughout  the 
whole  of  the  portion  of  it  poiSfiiii^  throufrh  the  forest  of  the  domaiu;  but  at  its  issue, 
on  ib«  latida  of  tb<i  Ltbjinile  and  of  thu  Hoquette,  it  had  been,  so  to  say,  destroyed. 
A  cart  loailcd  with  f;jgotii  was  upaet  jLTid  smashed  by  the  waters,  which  flowed  from 
ell  the  cultivated  «lopijf>,  and  tore  along,  with  the  noise  of  thunder,  at  the  bottom  of 
the  ravirie. 

My  smjd  fortune  secured  to  mfl  another  subject  of  study  on  the  same  ground. 

On  I  be  2jtU  of  October  foHowini^  I  wont  to  the  sale  of  the  fellings  of  the  Tarascon, 
where  t  hero  fell  an  obnndaiit  rain.  TIi  o  next  day,  the  26th,  the  weather  was  clouded. 
I  set  off  for  tho  Lubtiroti  in  the  hopt^  nf  arrivinj;  there  at  the  same  time  as  would  a 
atorm  of  rain,  wbjch  I  aaw  aijproa<:biug.  I  arrived  first;  the  ravine  of  Saint>Phalez 
wa» still  Kw>l*t  from  thep»is*ago  in  amnU.  quantity  of  the  waters  pf  the  night  before; 
ih«y  had  Mrved,  us  appeared,  to  Baturato  the  lands  of  the  domain,  as  had  previously 
happ^fdon  the  7th  (SdT)  of  Septembor. 

11  A^^Si  ^        . 

Digitized  by  VjOOQIC 


162    BEPOBT  OF  THE  OOMMISSIONEB  OF  AQEICULTURE. 

I  had  ecaroely  gone  over  two  kilometers  iu  the  raviDe  when  the  water  hegnn  to 
riiRli  with  jrreat  violruce  ;  ten  minutes  later  it  precipitated  itself  in  itsortlinary  canal 
d'ecoi(Jcni(n(,  coinplotiii^  the  work  of  destvnction  be^nn  in  the  month  of  Sepieiubcr. 
Tlie  lands  of  Saint-Phjuez  had  absorbed  but  little  or  none  of  the  water  that  day. 

The  storm  was  not  of  long  duration,  an  hour  at  most.  The  time  woe  nnfaTorable 
for  collecting  on  the  ground  exact  measurements,  but  I  reckon  that  the  torrent  delir- 
en  d,  at  its  nuiximum,  somewhat  less  water,  perhaps,  than  on  the4th  cf  fif'ptember.  Tlie 
flood,  however,  was  more  frightful;  it  swept  away  rocks  with  so  much  the  greater 
ease  that  nothing  had  been  repaired  since  the  first  storm,  which  had  left  the  stones 
dn«;  out,  and  without  bond  of  cohesion  am^ng  themselves. 

To  gain  the  forester's  house,  which  was  on  the  slope  of  the  left  hank,  it  was  neces- 
sary to  make  a  long  circuit,  to  go  round  the  domain  of  Saint-Phalez  and  to  cross  the 
grounds  belonging  to  it,  in  wliich  one  sank  to  the  depth  of  0.30  metem,  or  l^  inches. 
Before  arriving  at  my  home,  I  still  had  the  ravine  of  the  Combe  d'Yenaa,  and  I  fesp»d 
I  would  be  stopped  there  by  a  new  obstacle.  I  was  agreeably  surprised  to  find  it 
dry.    An  hour  after  the  storm  the  ravine  of  Saint-Phalez  had  ceased  to  flow. 

It  rained  throughout  the  wh(»lo  of  the  28th,  without  there  being  anything  to 
remark  similar  to  what  had  happened  on  the  preceding  days  The  only  effect  of  this 
was  that  on  the  evening  of  the  30th,  near  the  forester's  house,  and  at  200  or  300 
meters  from  the  ravine  of  Saint-Phalez,  there  was  seen  coming  down,  in  that  of  Yeuse, 
a  small  fillet  of  clear  water.  Its  volume  increased  perceptibly  daring  the  three  daje, 
to  diminish  in  like  manner  during  the  two  which  toUowed.  Its  pas^^age  broke  down 
a  little  of  the  foot-path  which  goes  along  the  valley,  but  caused  only  a  damage  easily 
repaired.  Bnt  this  foot-path  presented  nothing  of  the  solidity  of  structure  of  that  of 
the  Combe  de  Sniut-Phalez,  built  on  enormous  blocks  of  rocks,  which  nad  stood  for 
several  years,  and  which  had  allowed  of  passage  with  a  wagon  some  days  before  iu 
destruction  by  the  storm  in  September.  If  the  Combe  d'Veuse  had  yielded  as  maoh 
water  as  that  of  Phalez,  and  if  these  two  masses  of  water  had  come  at  the  same  time, 
the  damaffo  oaus«Ml  in  the  plain  must  have  been  considerahle,  and  the  Duranoe,  which 
received  thcRC  waters,  would  have  been  so  much  the  larger. 

Thus  we  have  two  torrents  very  near  and  under  the  same  conditions,  except  that 
the  basin  drained  by  the  one  omprises  50  hectares  of  cultivated  lands,  that  of  the 
other  250  hectares  of  woodlands.  The  first  receives,  and  allows  to  flow  away,  the 
waters  of  the  greater  part  of  the  storm,  in  a  few  hoars  at  most,  causing  thereby  con- 
siderable damage ;  the  second,  which  had  received  a  greater  quantity  of  rain,  stores 
it,  keeps  it  for  two  days,  evidently  retaining  a  portion  of  it,  and  takes  three  or  fonr 
days  to  yield  up  the  surplus,  which  it  does  in  the  form  of  a  limpid  and  inofleDsive 
stream. 

GOYEENMENT  AID  IN  EEFGEESTING  STEEAMS* 

The  Importance  of  preserving  a  forest  growth  in  the  Ticfnity  of 
streams  appears,  therefore,  to  be  very  great;  it  is  our  natural  safe- 
guards against  both  floods  and  droughts.  There  should  be  no  hesitation 
or  delay,  therefore,  in  protecting  from  injury  such  of  our  remaining  public 
forests  as  are  so  situated  as  to  exercise  this  conservative  influence  upon 
streams.  It  is  one  of  the  clearest  duties  of  the  Government  so  to  pro- 
tect them.  The  most  stringent  provisions  of  law  should  guard  them 
from  depredation  or  injury,  and  in  no  case  should  the  title  to  them  be 
alienated  by  the  Government.  They  should  remain  under  the  public 
management  as  one  of  the  sources  of  national  benefit  In  addition  to 
this,  olTorts  should  be  made  by  the  Government  to  clothe  again  with 
trees  portions  of  the  country  in  the  neighborhood  of  streams  from  which 
the  forests  have  been  cut  off.  It  cannot  be  expected  that  such  a  work 
will  be  undertaken  by  individuals.  The  work  required  is  too  great 
and  costly,  and  there  is  no  adequate  motive  to  engage  in  such  an  enter- 
prise. Tree-planting  by  individuals  will  only  be  undertaken  when 
there  is  a  reasonable  assurance  of  pecuniary  advantage,  and  it  will  be 
quite  limited  in  extent.  Kor  will  it  be  practicable  to  obtain  such  a  com- 
bination of  individual  action  as  to  secure  the  desired  result  Neither, 
again,  can  it  be  expected  that  the  separate  States  will  engage  in  such  a 
work  with  the  requisite  efficiency.    A  State  might  well  undertake  to 

grotect  streams  of  such  limited  extent  as  to  be  contained  within  ita  own 
orders.    But  many  of  our  streams  pass  through  or  form  the  bouudo- 
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lies  of  several  States.  Six  or  seven  States  are  affected  by  tbe  floods  of 
the  Ohio.  ludiana  is  more  likely  to  be  daiua^^ed  by  them  than  is  West 
Yirpuia.  bat  the  most  efficient  [)roteetiou  against  them  is  to  be  made 
io  the  latter  Stiite  rather  than  in  the  former.  Yet  it  would  be  difficult 
to  engage  Indiana  in  establishing  protective  forests  in  West  Virginia 
or  to  indaoe  tbe  latter  State  to  plant  forests  for  the  benefit  of  Indiana. 

A  FOREST  ooaorissiON. 

The  only  way  of  securing  the  end  desired,  therefore,  seems  to  be  by 
the  action  of  the  General  Government.  The  passage  by  Congress  ot 
sach  a  bill  as  that  introduced  at  the  last  session  by  Senator  Sherman, 
ccuistituting  a  Forestry  Comniission  for  the  purpose  of  ascertaining  the 
fori'Ht  condition  of  the  country  in  the  vicinity  of  navigable  streams, 
would  be  an  important  step  in  the  right  direction.  The  bill  of  Mr.  Ed- 
munds is  one  of  similar  character  and  ought  not  to  fail.  It  may  well 
be  asked  also  why  the  General  Government  may  not  as  well  appropriate 
iiMJuey,  in  conjunction  with  the  States  most  interested,  for  the  purpose 
of  preventing  floods  in  the  Ohio  and  Mississippi,  those  great  arteries  of 
cauunerce,  by  reclothing  their  upper  waters  with  forests,  as  to  expend 
millions  in  building  dikes  to  check  the  ravages  of  the  floods. 

For  many  years  France  has  been  engaged  in  stopping  the  ravages  of 
torrents  by  replanting  the  moantain  sides  with  trees.  These  torrents 
had  been  growing  more  destructive  from  year  to  year,  as  the  forests 
were  cut  down  by  the  peasantry,  chiefly  for  the  sake  of  extending  their 
]»a8tare  grounds.  Great  masses  of  rock  and  gravel  were  swept  down 
the  mountain  sides  from  time  to  time  into  the  valleys  and  plains  below. 
To  such  an  extent  did  this  destructive  process  go  that  the  cultivated 
luDds  of  whole  villages  and  districts  were  in  some  cases  overspread 
^vith  the  dSbris  brought  down  by  the  torrents,  and  the  inhabitants  were 
compelled  to  abandon  their  homes  and  flelds  and  remove  to  other  por- 
tions of  the  country  in  order  to  continue  to  gain  a  livelihood  by  agri* 
calture.  Aroused  by  these  desolating  calamities,  the  Government  in- 
stituted an  inquiry  into  th^  cause  and  the  proper  remedy  for  the  evil. 
After  a  careful  investigation  of  the  subject,  conducted  in  a  most  scien- 
lific  manner,  the  Government  undertook  to  check  the  devastations 
<»t'  the  torrents  by  restoring  their  woodj'^  covering  to  the  mountain 
slopes,  and  by  regulating  the  cutting  of  their  forests  by  the  proprietors. 
Wherever  it  was  deemed  necessary  that  there  should  be  trees  for  pro- 
tection, the  proprietors  were  directed  to  re])Iant  their  denuded  acres. 
]f  circumstances  required  it,  they  were  assisted  by  the  State,  to  the  ex- 
tout  of  furnishing  them  with  seeds  or  young  trees  fit  for  planting.  If , 
with  this  help  the  proprietors  declined  to  comply  with  the  demand  to 
leplant,  the  State  asserted  its  right  of  eminent  domain,  took  possession 
of  the  needed  land  and  planted  the  requisite  trees,  leaving  the  proprie- 
tor's still  the  right  of  redeeming  their  lands  within  a  certain  period,  on 
eoiidition  of  paying  to  the  State  the  expense  which  it  had  incurred  in 
liie  work  of  reforesting.  This  work  of  reforesting,  so  far  as  it  has 
gone,  has  been  entirely  successiul.  Wherever  it  has  been  carried  out 
till'  ravpges  of  the  torrents  have  been  checked,  and  it  has  been  abun- 
tlauily  proved  that  the  forests  are  an  instrument  by  means  of  which  tor- 
rents and  floods  can  be  controlled,  anil  tliat  if  man  can  mar  the  face  of 
liiUuie  by  his  heedlessness  or  recklehs  teclflshness  he  can  also  heal  the 
wounds  which  he  has  made. 

In  some  such  way  as  that  adopted  by  France  and  other  European  na- 
tions must  the  General  Government  of  this  country  meet  the  problem 
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now  before  it,  of  the  protection  of  its  navigable  streams  by  means  of 
the  forests.  In  doing  this  It  will  at  the  same  time  accomplish  other 
results  of  great  importance.  It  will  meliorate  the  climate  of  the  coan- 
try,  rendering  it  more  salubrioas  to  man  and  beasts  and  morefiaTorable 
to  agrienltural  parsuits.  The  streams,  made  thns  more  equable  in  their 
flow,  will  be  greatly  improved  as  the  channels  of  commerce  and  as  a 
source  of  steady  power  for  the  various  mechanical  and  manufacturing 
industries  of  the  country. 

PROTECTION  OP  GOVERNMENT  FORESTS. 

The  fact  that  the  timber  lands  in  possession  of  private  persons  are 
being  rapidly  destroyed,  so  that  the  visible  supply  of  lumber  is  reduced 
to  very  scanty  dimensions,  while  scarcely  any  provision  is  made  for  its 
restoration  by  planting  or  by  measures  calculated  to  secure  its  repro- 
duction by  natural  means,  renders  it  the  more  imperative  that  the  Gov- 
e^nment  should  at  least  protect  and  make  the  most  of  its  own  forests. 
It  seems  a  vain  hope  that  private  proprietors  will  treat  their  woodland 
property  in  a  conservative  way  or  have  in  its  management  any  regard 
for  the  general  welfare  or  any  other  consideration  than  that  of  personal 
pecuniary  profit.  The  prevailing  disposition  is  to  convert  the  trees 
into  lumber  in  the  speediest  manner.  The  result  is  that  more  lumber 
is  thrown  upon  the  market  than  the  country  wants,  consequently  prices 
go  down  in  the  competition  of  sellers  with  each  other  until  in  cases,  not 
a  few,  lumber  is  sold  for  less  than  the  cost  of  its  production.  Recently 
ji  meeting  of  the  lumber  manufacturers  of  the  Northwest  was  held  at 
Chicago  for  the  purpose  of  consultation  on  the  depressed  condition  of 
the  luml>er  trade.  The  meeting  was  a  large  and  influential  one,  con- 
sisting of  mill-owners  and  forest-owners  from  all  parts  of  the  great  pine 
timber  territory  of  the  Northwest.  It  was  said  to  represent  a  capital 
of  $500,000,000.  The  endeavor  was  made  to  establish  an  agreement 
among  the  mill-owners  to  suspend  the  operation  of  their  saw-mills  at  a 
given  date,  a  few  weeks  earlier  than  the  usual  time  of  suspension,  and 
thus  to  lessen  the  oversupply  of  lumber.  It  was  admitted  by  all  that 
the  i)roduction  of  lumber  in  the  Northwest  at  present  is  in  excess  of  the 
demand  by  1,500,000,000  feet,  and  that  if  this  amount  could  be  withheld 
fi-om  market  the  amount  left  would  sell  for  as  much  as  would  be  realized 
from  the  whole  stock  offered  for  sale  or  likely  to  be,  and  the  amount  so 
withheld  would  represent  so  much  timber  preserved  and  so  much  pecu- 
niary profit.  But  no  agreement  to  restrict  the  manufacture  could  be 
eflected.  The  most  that  could  be  attained  was  the  passage  of  a  resolu- 
tion recommending  restriction,  but  leaving  it  to  each  one's  sense  of  self- 
interest  to  comply  with  the  recommendation  or  not.  It  was  confessed 
by  this  company  of  men  that  any  restraint  upon  individual  action  other 
than  individual  personal  interest  was  impossible;  that  the  trees  would  be 
felled,  converted  into  lumber,  and  put  upon  the  market  so  long  as  a  pine 
tree  was  left  of  the  forests. 

The  appeal,  therefore,  to  individual  action  for  the  conservation  of  the 
forests  seems  hopeless  and  makes  the  action  of  the  Government  the 
more  important  and  urgent.  And  if  the  Government  is  to  act  in  this 
matter,  it  is  wise  policy  for  it  to  act  promptly  and  with  all  possible  effi- 
ciency. Dilatory  action  and  inefficient  measures  allow  the  evils  to  be 
remedied  to  reach  larger  proportions  than  they  have  now,  and  necessi- 
tate greater  and  more  costly  efibrts  on  the  part  of  the  GovernmeDtl 
hereafter.  In  taking  such  action  as  has  been  indicated  we  shall  be  ball 
adopting  the  course  recommended  by  common  sense  and  the  coursa 
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which  the  experience  and  the  mature  consideration  of  other  countries 
have  led  them  to  adopt 

FOSESTBY  BECOME  SCIENTIFIO. 

As  certainly  as  the  conclusions  of  science  and  patient  observation 
are  to  be  trusted  the  system  of  forest  conservation  and  management 
which  has  been  adopted  by  most  of  the  European  Governments  is  the 
ooe  which,  in  its  substance  and  essential  elements,  must  be  accepted 
and  parsned  by  us.  And  the  sooner  we  recognize  this  fact  and  act 
upon  it  the  better.  There  is  no  American  method  of  forestry  in  dis- 
tiDction  from  a  European  or  an  Asiatic  system.  The  great  laws  of  na- 
ture are  the  same  in  all  parts  of  the  world.  The  laws  of  vegetable  phy- 
siology are  everywhere  the  same.  Varying  combinations  of  soil  and 
climaio  may  require  some  corresponding  variations  of  treatment  in  the 
cultivation  of  trees  and  in  the  management  of  forests.  But  the  gen- 
eral system  must  be  the  same,  governed  by  the  same  general  and  un- 
changeable laws. 

We  know,  therefore,  the  main  course  to  be  pursued.  We  enter  upon 
it  in  no  uncertainty  as  to  its  wisdom  or  the  results  to  be  gained.  Others 
have  been  experimenting  for  us  through  a  long  course  of  years,  and  it 
is  our  privilege  to  have  the  benefit  of  their  experience  at  the  outset  of 
our  work.  Forestry  is  no  longer  a  matter  of  experiment,  though  it  offers 
all  the  while  an  ample  field  for  experiments.  It  is  now  an  established 
science,  and  carries  with  it  the  certainty  of  science  in  securing  results. 
We  can  grow  a  forest  as  well  as  we  can  a  field  of  com,  and  with  the 
same  certainty  as  to  the  product.  The  same  adaptation  of  science 
which  has  raised  the  work  of  the  husbandman  from  the  haphazard 
condidon  of  ignorance  to  the  dignity  of  an  intelligent  process  and  to 
the  value  of  an  employment  having  an  assured  success,  when  applied 
to  the  management  of  trees  in  masses,  renders  it  not  only  one  of  the 
most  interesting  but  one  of  the  noblest  and  most  valuable  pursuits  in 
which  men  can  engage. 

OBJECT  OP  FOBESTEY  NOT  TO  RESTRICT  USE  OP  THE  TBEES. 

The  object  of  forestry  is  not,  as  many  perhaps  suppose,  the  mere 
preservation  of  timber-trees,  whether  from  the  ravages  of  fire  or  the 
axe.  It  is  not  to  withhold  them  from  being  convert^  into  lumber  for 
the  many  uses  of  civilized  life,  or  from  supplying  the  equally  pressing 
demands  for  fuel  for  domestic  and  manafacturing  purposes.  On  the 
eontxary,  an  intelligent  system  of  forestry,  while  it  seeks  to  protect  the 
forests  from  needless  consumption  or  harm,  undertakes  so  to  cultivate 
and  manage  them  as  to  secure  the  largest  possible  supply  of  lumber,  fuel. 
and  other  t>roducts,  while  at  the  same  time  preserving  the  forest  capital 
as  a  whole  in  its  integrity  and  undiminished  in  value.  It  undertakes 
to  secure  these  direct  material  advantages  in  the  greatest  degree,  while 
i^ecaring  at  the  same  time  climatic  and  other  results  of  the  utmost  import- 
ance. There  has  been  a  great  misunderstanding  on  this  subject.  Many 
liavebeen  led  to  suppose  that  those  putting  forward  the  claimsof  forestry 
were  advocating  a  policy  which  would  infringe  the  rights  of  property 
by  limiting  or  restricting  the  freedom  of  the  individual  as  to  the  cutting 
and  disposal  of  his  forests.  When  the  preservation  of  the  great  Adi- 
rondack forests  has  been  advocated,  the  impression  has  been  made  upon 
many  persons  that  a  great  source  of  valuable  lumber  was  to  be  with- 
held from  the  public,  the  trees  to  be  left  to  grow  and  at  last  decay 
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wUhont  having  contributed  anything  to  the  public  wealth  or  welfare. 
In  consequence  of  this  it  has  been  easy  for  those  who  are  profiting  by 
the  plunder  of  the  forests  to  create  an  unintelligent  opposition  which 
has  hitherto  prevented  any  effective  measures  being  taken  for  the  proper 
and  conservative  niana^reinent  of  the  Adirondack  region.  Such  man- 
agement would  not  withdraw  that  region  and  its  forests  from  the  publie 
or  lessen  the  value  of  its  products,  but  it  would  increase  them.  It 
would  preserve  that  region  for  the  public.  It  would  in  due  time 
increase  its  lumber  products  to  an  amount  far  beyond  its  present  yield. 
It  would  protect  it  from  devastating  fires.  It  would  preserve  it  as  a 
great  sanitarium  or  health  resort^  making  it  more  accessible  than  now 
by  means  of  improved  roads,  while  still  preserving  all  the  charms  of  its 
natural  wildness.  At  the  same  time  it  would  exert  au  important 
climatic  influence  upon  the  country,  and  have  a  most  valuable  effect  in 
preserving  and  rendering  equable  the  flow  of  that  great  channel  of 
commerce,  the  Hudson  Eiver.  Figures  cannot  represent  the  beneficial 
results  which  might  thus  be  obtained. 

This  is  but  a  single  illustration  of  the  proper  character  and  work  of 
scientific  forestry.  What  it  would  do  in  the  case  of  the  Adirondacks, 
it  would  do  substantially  in  other  cases.  Everywhere  it  would  be  con- 
servative, in  the  best  sense,  both  of  the  pecuniary  and  other  interests 
of  the  people.    Its  results  would  be  good  and  only  good  in  every  sense. 

WHY  GOVERNMENTS  SHOULD  ENGAGE  IN  FORESTRY. 

It  deserves  encouragement,  therefore,  on  every  hand,  and  from  the 
private  citizen  as  well  as  from  the  Government.  It  is  especiaUy  a  fit 
work  to  be  fostered  and  undo  ttikoii  by  the  State  and  General  Govern- 
ments. The  work  of  forestry  is  one  of  such  a  protracted  nature^  reach- 
ing continuously  through  such  long  spaces  of  time,  demanding  the 
lapse  of  so  many  years  often  for  the  accomplishment  of  some  of  its  ob- 
jects, that  individuals  shrink  from  the  undertaking  through  the  appre- 
hension that  they  may  not  live  to  see  the  expected  or  promised  results 
But  the  life  of  a  State  is  unlimited.  A  State  is  not  discoui'aged  be- 
cause its  work  needs  long  time  for  its  completion  and  the  full  accom- 
plishment of  the  object  aimed  at.  While,  therefore,  there  are  rea- 
sons sufficient  to  warrant  individuals  to  engage  in  the  work  of  forestry, 
it  is  a  work  peculiarly  appropriate  to  governments.  Every  considera- 
tion of  national  welfare  urges  them  to  engage  in  it.  As  a  source  of 
revenue  it  is  one  of  the  surest  and  most  constant.  There  is  none  less 
fluctuating.  As  an  element  of  general  prosperity  there  is  none  more 
important.  It  is  closely  connected  with  the  manifold  industries  of  life. 
History  shows  us  that  nations  have  declined  in  power  and  prosperity 
with  the  decline  of  their  forests.  It  will  be  our  wisdom  tp  profit  by  the 
lessons  of  history  and  to  spare  ourselves  the  sufferings  with  which  other 
nations  have  been  afflicted,  by  arresting  the  destruction  of  our  forests 
before  it  has  reached  a  point  beyond  remedy. 

The  bill  introduced  into  the  Senate  at  its  last  session  by  Senator  Ed- 
munds, and  having  for  its  object  the  reservation  of  a  considerable  tract 
of  land  in  Montana,  on  the  headwaters  of  the  Missouri  and  Columbia 
Rivers,  was  a  step  taken  in  the  right  direction.  Having  passed  the  Sen- 
ate it  awaits  the  action  of  the  House  of  Representatives.  Another  bill 
of  like  character  but  more  general  scope  was  introduced  in  the  Senate 
at  its  last  session  by  Senator  Sherman.  It  provides  for  a  Commission 
for  the  examination  of  the  subject  of  the  preservation  and  cultivation  of 
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woods  and  forests  adjoining  the  sonrces  of  the  navigable  rivers  and  their 
affluents,  and  increasing  their  extent  by  jilantiug  trees  along  the  courses 
of  the  said  rivers  where  the  land  is  tiniberless,  so  that  the  said  rivers 
may  be  kept  in  a  navigable  condition  by  promoting  a  continuous  supply 
from  their  sources  and  affluents.  The  commission  are  to  make  annual 
reports  to  Congress  of  the  result  of  their  examinations. 

This  bill,  or  one  of  similar  character,  is  the  proper  beginning  of  any 
systematic  and  efficient  work  on  the  part  of  the  Government  for  the 
preservation  and  management  of  our  forests,  and  it  is  to  be  hoped  that 
nothing  will  delay  its  speedily  taking  the  form  of  law.  We  need  a 
careful  survey  of  our  forests  in  order  to  determine  to  what  extent  their 
continued  preservation  is  essential  to  the  general  welfare,  and  to  what 
extent  they  need  to  be  supplemented  by  plantations  of  trees  where  there 
are  none. 

THE  FORESTRY  CONGRESS. 

In  the  month  of  May  last  the  American  Forestry  Congress,  by  invi- 
tation, held  a  special  meeting  at  the  Department.  At  this  meeting,  in 
connection  with  its  appropriate  business,  several  papers  were  read 
which  treated  upon  the  value  and  management  of  the  public  timber- 
lands,  the  influence  of  forests  upon  the  headwaters  of  streams,  and  the 
distribution  of  trees  in  North  America,  These  papers  have  since  been 
published  by  the  Department  as  being  helpful  to  the  forestry  work  in 
which  it  is  engaged  through  this  Bureau,  and  have  been  widely  dis- 
tributed through  the  country.  There  is  reason  to  think  that  they  will 
be  of  important  service  in  conveying  information  and  enlightening  pub- 
Uc  opinion  upon  the  subjects  treated  by  them. 

BDINBUROn    INTERNATIONAL   FORESTRY  EXHIBITION. 

The  International  Forestry  Exhibition  has  been  held  at  Edinburgh, 
Scotland,  during  the  present  summer,  in  which  this  country  was  invited 
to  participate.  As  we  have  no  scientific  schools  of  forestry,  such  as 
abound  in  most  foreign  countries,  and  particularlyin  Europe,  nor  any 
considerable  collections  of  forest  products,  we  were  not  in  a  condition,  if 
80  disposed,  to  make  any  important  contributions  to  the  exhibition.  It 
was  hardly  possible  for  the  Department  to  be  represented  in  its  forestry 
work.  The  following  report  of  the  exhibition,  however,  is  presented  by 
Professor  Kiley,  the  Entomologist,  who  visited  the  exhibition  under  in- 
structions from  the  Commissioner  of  Agriculture: 

For  Ui^^  uikhjption  of  tLils  ^isliiUHjrm  credit  is  due  to  the  Scottish  Arboricultural  So- 
ciety, flftd  otic  of  its  pdnoipjil  cilijf't  ts  was  to  direct  public  attention  to  the  necessity 
"which  cxiaU  In  Grrnt  Bdtjiln  ff>r  t.-o  establishment  of  a  school  of  forestry  after  the 
model  uf  tliOn**  tsxi^titifj  jii  Kmnf:-,  Germany,  and  most  other  European  countries. 
The  ajiBtbv  *if  tin*  UritirtU  Gf>v*  rntu^  nt  in  respect  to  such  a  school  is  the  mure  remark- 
able o  ii'NjpirlTii;  that  {jn;at  I^iirniin  possesses,  to  a  larger  extent  than  any  other  coun- 
try, for     r«  til  tv*.ay  (^Marier  of  ihr   ijlobe. 

The  I  IjiH^oilnto  which  tho  t^3iU]liiM  were  divided  were  nine  in  number,  viz:  Practi- 
cal fo:i-^:iy,  forowtry  pioJucts  m' cntific  forestry,  ornnmeutal  forestry,  paintiugs, 
clrawij]-?^,  and  pbMom-anh»  of  fonit  subjects,  forest  literature,  essays  and  reports, 
economic  forestry,  and  tno  loan  cnllisction. 

Aboni  tifty  iV^Ttiini  rrnvprnrntiitP  imd  over  five  hundred  private  exhibitors  applied 
forsnuse,  lao  tl,r  ..^  i;.,"  ':.  v;*ri(:ty  of  articles  connected  directly  or  indirectly  with 
woods  and  forests  were  laid  out  for  the  inspection  of  visitors. 

Tl«  fifty  foreign  Governments,  it  should  be  explained,  included  the  local  govern- 
ments of  British  colonies,  not  a  few  of  which  were  represented.  lu  proceeding  to 
give  a  few  descriptive  notes  of  the  collection  we  begin  with  the 
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BRITISH  COMMISSIONERS  OV  WOODS  AND  FORESTS  EXHIBITS. 

It  may  lielp  to  explain  the  apathy  of  the  British  Goyemment  on  the  sn^eot  of  the 
eonaervation  of  forests  when  it  is  mentioned  that  of  all  the  splendid  royal  forests 
which  were  to  be  fonnd  in  different  parts  of  the  country,  in  which  many  a  merry 
monarch  followed  the  chase,  only  53,000  acres  remain.  These  are  distributed  as  fol- 
lows :  Dean  Forest  and  High  Meadow  Woods,  Gloucestershire,  about  19,600 ;  Windsor 
Forest,  10,000;  New  Forest,  Hampshire,  18,750;  Bere  Woods,  Hampshire,  1,434; 
Alice  Holt,  Hampshire,  1,887 ;  Woolmer  Forest,  Hampshire,  870 ;  Parkhurst,  Isle  of 
Wight,  1,152  acres.  Epping  Forest,  the  well-known  play-ground  of  the  Londoner 
at  holiday  times,  is  the  property  of  the  corporation  of  London.  From  the  last-men- 
tioned forest  the  conserrator.  Captain  Mackenzie,  sent  numerous  specimens  of  na- 
ture's freaks,  in  the  curious  self-graftins  of  branches,  of  the  interlacing  of  roots,  and 
pecnliar  contortions  of  trunks.  Admirable  plans  of  forest  lodges  were  also  shown. 
The  **  Bumham  Beeches,"  a  magnificent  group  of  trees  in.Epping  Forest,  which  have 
been  extolled  by  many  writers  on  sylvan  scenery,  were  represented  by  photographs 
and  by  sections  of  the  wood  of  some  of  their  number  which  had  been  blown  down  by 
heavy  gales. 

In  the  royal  forests  oak  is  chiefly  cultivated  for  use  in  the  royal  navy,  but  other 
trees  are  also  intermixed,  including  the  ash,  birch,  beecb,  and  Spanish  chestnut,  the 
elm,  the  lime,  the  hornbeam,  and  several  members  of  the  pine  and  iir  family.  Sec- 
tions of  trees  in  affe  from  ten  to  two  hundred  years  were  shown,  indicating  the  vary- 
ing growth  of  timber  under  dififerent  oirouxnstances  and  different  soils.  These  tim- 
bers ffive  an  opportunity  of  testing  the  popular  theory  that  the  a^  of  trees  can  be 
exaotty  determined  by  the  counting  of  the  ring  growths,  each  nnff  growth  being 
supposed  to  represent  one  year's  nfe  of  a  tree.  It  appears  to  be  the  opinion 
generally  of  foresters  in  Britain  that  the  rinc  growths  may  be  relied  upon  to 
cfetermine  the  age  of  a  tree,  and  in  some  of  ui&  trees  whose  ages  are  otherwise 
determinable  the  ring  growths  closely  correspond  to  tJie  number  of  years  in  which 
the  tree  has  been  in  the  ground.  In  the  case  of  some  of  the  old  trees,  the  outer 
rings  become  so  contracted,  indicating  the  exhaustion  of  the  soil  in  which  the 
tree  had  stood,  that  it  was  almost  impossible  to  count  them  with  any  accnracy. 
On  a  chart  £rom  the  Dean  Forest  were  some  very  instructive  figures,  giving  the  resulte 
of  experiments  carried  on  for  the  last  hundred  years  in  connection  with  the  planting  of 
oak.  These  show  no  opposition  to  the  old  received  theory  that  an  oak,  like  every 
other  tree  artificially  ouJtiyated,  is  better  to  be  transplanted  onoe  or  twice  before  be- 
ing finally  depositea  on  the  spot  on  which  it  is  intenaed  it  should  grow.  In  Britain 
nurserymen  always,  in  transplanting  a  tree,  trim  the  tap  root  so  as  to  encourage  the 
growth  of  fibers.  As  illustrating  the  methods  of  inclosure  in  use  at  New  Forest  there 
was  set  up  in  the  open  ground  a  noop-iron  fence  for  large  areas,  which  was  stated  to 
cost  with  bank  and  ditdi  le.  1^.  per  yard ;  and  there  was  a  cleft  oak  paling  shown 
which  can  be  provided  at  Is.  Id.  per  yard. 

THB  queen's  exhibits. 

In  the  open  ground  was  shown  a  pretty  rustic  chalet  sent  by  Her  Majesty  the  Queen, 
and  composed  entirely  of  the  wood  of  Pinua  aylveeiriSf  forests  of  which  tree  at  one  time 
covered  a  large  area  of  the  Highlands.  Some  years  ago  the  remains  of  the  old  forests 
of  Upper  Decide,  where  Her  l£^®^7'8  Highland  residence  of  Balmoral  is,  were  threa^ 
ened  with  extinction.  They  had  passed  into  the  hands  of  a  wood  merchant,  but  Her 
Mi^esty  interposed  and  bought  up  the  woods,  which  have  been  olosely  conserved 
since.  Her  Majesty's  private  forests  on  Upper  Deeside  extend  to  about  20,000  acres,  Mid 
contain  many  noble  specimens  of  the  old  pine  of  the  country.  One  massive  section  ot 
wood  from  BaUochbirie  Forest— one  of  the  Highland  forests  of  Pinus  aylveatrii — ^is  two 
hundred  and  seventy  years  old ;  another  is  two  hundred  and  twelve  years.  The  latter 
had  been  blown  down  and  had  lain  on  the  ground  for  upwards  of  forty  years,  until 
the  sapwood  had  become  wasted  into  a  soil  on  which  are  growing  heather  and  cran- 
berry bushes  and  mosses ;  but  the  hoartwood,  which  measures  3^  feet  across — from  its 
indestructible  nature — is  still  perfectly  sound.  The  object  which  Her  Majesty  had  in 
sending  this  exhibit  was  to  show  how  adaptable  the  Pinus  aulveatria,  being  indigenous  to 
the  Highlands,  is  for  planting  the  mountain-sides  and  valleys  of  Scotland.  The  wood 
is  exceedingly  valuable,  combining  as  it  does  ^reat  durability  with  beauty,  and  can 
be  used  for  rough  work  or  interior  ornamentation.  The  specimens  of  the  wood,  pol- 
ished, shown  by  Her  Majesty,  were  of  the  most  beauti  ful  description. 

THE  BRITISH  WAR  DEPARTMENT. 

This  department  of  the  Government  service  sent  a  case  of  the  woods  nsedlnthe 
royal  arsenal,  such  as  oak,  teak,  ash,  mahogany,  walnut,  &c.,  for  making  lances, 
rifle-stocks,  and  ordnance  wagons,  &c.,  also  specimens  of  the  wood  used  in  making 
charcoal  for  gunpowder. 
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SCOTTISH  ARBOR  I  CULTURAL  SOCIETY. 

The  members  of  the  Soottish  Arborioultural  Society  to  the  number  of  50  or  60  were 
exhibitors,  aod  beiDg  gathered  together  into  one  place  and  neatly  arranged  the  nnmer- 
ous  articles  which  they  showed  were  an  important  part  of  the  general  collection. 
These  included  such  exhibits  as  forest  tools  and  implements,  a  new  dendrometer, 
modelt  of  rustic  bridges  for  forest  purposes ;  methods  of  lining  river  banks  with  tim- 
ber to  prevent  erosion,  and  models  of  transplanting  machines  of  more  or  less  utility. 
One  of  the  cariosities  shown  was  a  table  made  by  Mr.  D.  F.  Mackenzie,  Morcton  Hall, 
consisting  of  10,000  pieces  of  117  yarieties  of  wood  grown  on  the  Mnrthly  estate,  Per- 
flhire.  Ot  more  practical  importance  wero  contrasted  specimens  of  Scotch-grown  and 
foreign  woods  used  as  railroad  sleepers.  In  1877  some  silver  fir  (Alhies  peciinata) 
8)eepera  were  laid  down  on  the  Caledonian  Railway  alongside  of  others  made  of  Baltic 
Umber.  On  being  lifted  last  June  the  Scotch  silver  hr  ones  were  found  perfectly 
sound,  wlicreas  those  of  the  Baltic  were  quite  worn  out.  Tlie  collection  further  in- 
cluded many  examples  of  the  ravages  of  disea&e  in  various  trees,  sections  of  wood 
•howlng  damage  done  by  squirrels  and  various  boring  insects.  The  only  specimens  of 
living  insects  which  destroy  trees  were  five  examples  of  a  giant  sirek,  both  in  its 
natural  and  larval  state — the  latter  being  seen  at  work  tunneling  through  a  log  of 
Ceirus  Libani,  The  operations  of  these  creatures — which  it  shoula  be  said  were  sent 
^m  Cheshire — were  watched  with  interest  for  a  few  days,  but  confinement  nndcr  a 
glass  shade  did  not  seem  to  suit  them,  and  they  died. 

BRITISH  OUIAXA. 

One  of  the  most  interesting  sections  was  that  from  British  Quiana,  a  colony  whose 
splendid  timber  resources  are  apparently  as  yet  but  little  understood  by  the  home 
Government.  The  executive  hope  that  one  of  the  results  of  the  Edinburgh  exhibi- 
tion will  be  to  call  attention  to  this  colony  and  its  resources  in  a  way  which  has 
never  been  done  before.  The  primeval  forests  of  this  South  American  colony  are  of 
great  extent,  and  lying  along  (as  they  do)  the  couises  of  the  four  great  rivers— the 
Coreotyn.  the  Demerora,  the  Berbice,  and  the  Essequibo— they  may  be  tapped  with 
comparative  ease,  and  timber  transported  in  an  equally  cheap  manner  to  the  sea-coast 
for  snipment.  The  famous  Greenheart — so  useful  in  ship  and  dock  building — is  one 
of  the  chief  trees ;  where  one  of  the  monarchs  of  the  forests  is  Mora  giganUa^  which 
sometimes  rivals  the  California  redwoods  in  height  and  girth.  Specimens  of  105 
to  110  trees  abounding  in  the  colony  were  comprised  in  the  collection,  most 
of  these  proving  most  valuable  timber.  It  may  be  mentioned  that  the  wood  was 
brought  over  to  this  country  in  a  rough  state,  and  when  cutting  it  up  for  exhi- 
bition purposes  the  workmen  declared  they  had  never  had  to  deaJ  with  such  hard 
timber  m  tneir  life.  Its  effect  on  their  ordinary  tools  was  most  marked.  Considera- 
ble quantities  are  cut  every  year  in  the  South  American  forests  for  exportation,  but 
so  free  is  the  growth  that  as  yet  nature  has  had  no  difficulty  in  filling  up  the  gaps 
thus  made.  To  check  waste,  however,  on  each  of  the  rivers  a  supenntendeut  has 
been  appohited,  and  the  legislature  have  it  in  contemplation  to  establish  a  forest 
school  and  amend  the  laws  so  as  to  obtain  more  control  over  the  forests  than  is  at 
present  possessed.  Qreenheart  is  the  chief  timber  exported,  and  the  temptation  to 
cut  down  immature  trees  growing  in  accessible  situations  rather  than  go  further  into 
the  forest  to  seleot  fbll  grown  timber  is  ^rsAt.  The  specific  gravity  of  greenheart  is 
abont  75  pounds  to  the  cubic  foot,  and  its  power  of  resisting  the  attack  of  marine 
worms  has  been  amply  demonstrated.  One  log  was  shown  which  had  been  under 
wat(»  for  100  years,  and  was  as  sotmd  as  the  day  it  was  put  in.  Many  beautiful 
speeimens  of  cedar  wood  were  shown,  and  a  fine  table-top  into  which  48  speoi- 
nieos  of  different  woods  had  been  worked  showed  the  richness  of  the  colony  in 
timber  adapted  for  furniture  and  ornamental  purposes.  For  brewing  purposes, 
splendid  vats  and  tuns  were  shown  made  of  Walaba  and  PurpUheart,  There  is  a  large 
collection  of  the  extraordinary  fungi  of  the  Guianan  forests,  which  have  not  yet 
been  studied  by  any  botanist,  and  there  is  also  sn  important  exhibit  of  fibers  and 
fiber-producing  plants  and  of  medicinal  barks.  A  very  popular  part  of  the  British 
(lUiana  collection  were  the  models  of  the  huts  of  the  Indians  who  inhabit  the  head- 
waters of  the  rivers,  and  of  curious  articles  of  their  manufacture.  The  forest  pro- 
ducts shown  were  also  rich  and  varied.  Striking  among  these  was  a  group  of  large 
and  curiously-shaped  blocks  of  Gum  ammi  from  the  locust  tree,  Bymenoea  courharel. 
They  were  for  the  most  part  of  a  beautiful  amber  color,  and  resemble  stalactites. 
Their  origin  is  peculiar.  When  its  pith  gets  injured  by  insects,  or  otherwise  begins 
to  decay,  the  locust  tree  sheds  resinous  tears  into  the  cavity  thus  formed— many  of 
the  pieces  of  gum  having  the  shape  of  cyclopean  tear-drops.  The  accumulation  goes 
on  increasing  year  by  year,  and  when  the  tree  di£s  and  is  cut  or  blown  down,  the 
Oum  amimi  is  found  in  the  interior.  It  is  much  sought  after  for  making  the  finer  kinds 
of  carriage  vju-niah,  and  is  said— such  is  its  scarcity— to  bo  worth  £200  per  ton. 


Digitized  by  VjOOQIC 


170    REPOBT  OF  THE  COMMISSIONEB  OF  AQBICULTUBE. 

The  IndiA-ralbWr  tr«e  (JP%mu  «2c«iUa)  alio  ftlxninds  in  tlie  colony,  and  speeiMtot  of 
India  rabber  and  of  gutta-peroba  were  abown.  Tbe  tree  seeds  shown  were  of  the 
most  diversified  character.  Two  only  may  be  mentioned.  One  of  these,  that  of  the 
aresawroo  (botanical  name  nnknown),  when  mbbed  down  and  mixed  with  an  nngnent, 
is  considered  an  infallible  cure  for  rinffworm  and  itcb,  and  Is  in  ose  amon^  the 
Indians ;  while  another,  called  the  snake  nut,  is  a  great  natoral  cariosity.  When 
broken  there  is  to  be  seen  by  way  of  kernel  of  the  nnt,  the  ^rm  of  the  tree,  coiled 
np  like  the  reptile  from  whicn  the  tree  in  consecmence  takes  its  name.  Tbe  zoologj 
of  the  forests  of  Guiana  was  well  represented.  Indeed,  from  British  Gniana  came  * 
larger  collection  of  forest  animals  and  insects  than  from  any  other  country.  Among 
other  spiders  shown  was  the  huge  Mygale,  which  spins  a  dense  white  web,  and  in 
it  captures  not  only  flies  and  insects  but  the  smaller  birds.  There  was  a  wasp's  nett 
2  feet  lone  and  1  foot  in  breadth,  and  some  formidable  looking  scorpions  and  centi- 
pedes. There  was  a  large  collection  of  snakes,  mostly  preserved  in  spirits  among 
others  shown  being  the  anaconda,  or  water-boa,  which  attains  a  lenetb  of  40  feet, 
and  may  be  said  to  be  the  "  sea-serpent''  of  science.  It  swims  in  the  nvers  or  larks 
on  their  banks,  ready  to  seixe  and  crush  in  its  ample  folds  whatever  animal  may  come 
to  drink.  There  was  also  a  fine  example  of  the  great  Iguana,  a  oieatore  like  nothiag 
to  mnoh  at  the  fleiy  dragon  of  heraloxy. 

ST.  YIKCBKT  AlTD  TDBAOO. 

From  the  first  named  of  these  islands  were  many  things  to  ihoir  how  rich  it  is  in 
fruit*bearing  trees.  Prominence  was  given  to  the  fruit  of  the  cacao  from  which 
chocolate  is  made,  a  sbrub  which  it  appears  is  iareely  taking  the  place  of  the  Baga^ 
cane,  on  account  of  the  ease  with  which  it  can  oe  cultivated.  St.  Vincent  is  also 
rich  in  fibrous  plants.  A  specimen  of  the  best  of  one  of  the  termite  family,  known 
as  the  carpenter's  friend,  from  the  manner  in  which  it  perforates  all  wooden  articles, 
was  shown.  Tlie  timber  from  Tobago  includes  many  beautiful  woods,  conspicnoos 
among  wbicb  is  one,  muuunedi  deep  scarlet  in  the  ground,  with  a  mottling  or  black 
irregular  spots. 

oara  ooLOinr. 

The  great  forest  of  tbe  Cape  of  Gk)od  Hope,  or  Cape  Colony,  is  the  Kn^rsna,  sitri- 
ated  between  Table  Bay  and  Algoa  Bay.  It  Is  the  ma^ificent  remains  of  the 
splendid  primeval  woods  which  covered  the  south  of  Africa.  There  are  about  100 
miles  along  the  coast  of  Knysna  under  wood,  and  there  are  small  Crown  forests  in 
extent  of  aoout  18  square  miles. 

In  consequence  of  the  wasteful  destmction  of  wood  which  was  going  on,  and  which 
in  many  places  threatened  the  entire  deforesting  of  the  country,  the  Cape  Govern- 
ment recently  adopted  stringent  measures  of  conservation,  which,  though  yery  QQ- 
popular  at  present  among  the  blacks,  are  likely  to  produce  beneficial  results.  There 
is  now  a  staflf  of  rangers  and  guards,  who  report  to  Parliament  on  the  state  of  the 
forests  under  their  care,  through  the  chief  superintendent.  The  foresters  are  now 
required  to  take  out  a  license,  and  tJie  forests  are  being  surveyed  so  that  they  may 
be  worked  in  rotation.  Premiums  are  also  offered  toprivate  persons  for  the  plantios 
of  trees;  plantations  are  being  formed  on  the  Cape  Flats  ana  other  waste  lands,  aod 
Government  nursed es  have  been  established  which  snpply  trees  for  the  gaps  in  the 
forests,  and  from  which  young  trees  are  sold  at  a  cheap  rate  toprivate  planters.  How 
needful  such  protection  had  become  may  be  Judged  from  the  fact  that  Norwegian 
**  deals  "  can  be  bought  at  a  cheaper  rate  in  Cape  Town  than  the  woods  of  the  colony. 
No  wood  is  of  course  exported  from  the  colony.  The  collection  of  woods  exhibited 
included  fifty  varieties,  chief  among  which  were  the  stink  wood  and  the  gneeaewood,  tha 
latter  of  which,  like  green  heart,  is  of  mat  specific  gravity,  and  can  resist  the  attack  qf 
marine  worms.  As  showing  upon  what  lines  the  afforesting  of  the  lands  at  the  Cap* 
are  proceeding,  it  may  be  mentioned  that  last  year  there  were  in  one  of  the  nnreeries 
atTokai,  near  Cape  Town,  over  120,000  young  trees,  which  included  12,500  beefwood 
{Ca9uarina)f  20,000  blue  gum  {Euoaiyptut  globulus) — a  tree  introduced  with  gwstroj 
cess  into  the  Cape  forests ;  10,000  mahogany,  20,000  hakia,  10,000  Pinu9pima$Ur,  5,000 
toeeaewood  {FUroxylon  utile),  and  4,000  ker  apple  (^6eria  oaffra). 

SIERRA  UBONB  AKD  OAMBIA. 

The  timbers  shown  from  these  West  African  settlements  were  generally  of  a  ronghp 
grained  description,  and  appeared  more  adapted  for  the  builder  than  the  cabinet* 
maker.  The  woodlands  are  said,  to  be  extensive,  transport  is  easv  by  water,  aol 
native  labor  is  cheap,  the  cost  at  which  some  of  the  aervioeable  woods  of  Gambia  caH 
be  supplied  being  stated  as  low  as  2d.  per  foot.  There  seems  no  reason  whv.  that  beiojt. 
so,  a  great  impetus  should  not  be  given  to  the  trade  of  the  oolony,  in  timber  at  all 
events.    The  wioker-work  sofas  and  ohairs  of  native  workmanship  are  sxoeediaglf 
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ccmiibrtabla  looking  articles,  and  show  the  natives  to  be  poasessed  of  considerable 
coustructiTO  ingennity,  and,  from  the  unmber  of  musical  instmments  shown,  they 
are  not  devoid  of  musical  taste.  Gams  and  bees'-wax  are  also  products  which  might 
be  more  developed  as  articles  of  commerce. 

JAPAN. 

The  Island  Empire  of  the  "  Rising  Sun,^'  which  twenty  years  ago  was  all  but  closed 
to  strangers,  is  to-day  one  of  the  most  active  of  the  nations.  To  the  exhibition  the 
Government  of  Japan  sent  as  commissioner  Mr.  Morimass  Takei,  chief  of  the  forestry 
deportmont  in  Toaio,  and  with  him  were  two  assistant  commissioners.  The  area  of 
the  Empire  of  Japan  is  about  96,000,000  acres.  The  forest  area — exclusive  of  the  Loo 
Choo  and  Bon  in  Islands— is  about  29,000,000  acres.  The  forests  are  held  in  nearly 
equal  proportions  by  Government  and  by  private  owners.  Forestry  has  long  been 
made  a  study  in  Japan,  and,  as  is  well  known,  no  people  are  more  skilled  at  graft- 
ing and  dwarfing  trees  than  the  Japanese.  The  Government  forestry  department 
is  now  an  important  branch  of  the  state.  The  head  office  is  in  the  capital,  Toklo, 
but  in  each  of  the  forty-four  '*ken,''  or  states  or  counties,  into  which  Japan  is 
divided,  there  is  a  branch  office,  firom  which  the  respective  forests  and  plantations 
are  managed.  During  the  days  of  the  old  rulers  each  lord  had  his  own  forestry  laws, 
all  of  which  were  verv  strict.  One  of  these  made  it  a  punishable  offense  to  be  found 
in  the  forest  after  nightfall.  Since  the  new  regime  of  twenty  years  ago  the  forestry 
laws  have  been  consolidated  and  their  old  feudal  strictness  somewhat  abated.  The 
laws  are  nevertheless  still  strict  enough  to  secure  the  due  conservation  of  the  forests. 
In  Tokio  there  is  a  Gk>vemment  school  of  forestry,  which  was  established  three 
years  ago,  and  is  now  attended  by  150  pupils.  Some  of  these  are  preparing  them- 
selves ror  practical  work  in  the  Government  forests;  others  are  the  sons  of  land-owners 
and  farmers,  acouiring  a  scientific  knowledge  of  arboriculture  in  order'  to  qualify 
thexnaelvee  for  the  efficient  management  of  their  own  lands.  The  curriculum  in  the 
forestry  school  includes  botany,  the  chemistry  of  the  soil,  a  little  natural  philoso- 
phy, aorveying,  and  the  practical  work  of  planting  and  rearing  trees.  Instruction 
IS  given  to  the  pupils  by  Japanese  officials,  one  of  whom  holds  tne  rank  of  profsssor, 
who  have  themselves  studied  forestry  in  the  schools  of  Germany.  Large  plantations 
have  been  formed  under  Government  auspices,  and  every  year  the  area  of  forest  land 
is  being  added  to— cedars,  oaks,  spruces,  and  firs  being  the  trees  more  generally 
planted  The  systematic  surveying  of  the  forests  is  a  work  that  is  being  flushed 
forward.  Within  the  past  few  years  an  important  experiment  has  been  made  in  the 
introdnotion  into  Japan  of  the  seeds  of  trees  and  shrubs  from  other  countries.  Tea 
of  eonxse  is  extensively  cultivated,  but  it  was  only  in  1879  that  the  first  coffee  berries 
were  brought  from  the  Sandwich  Islands  and  planted  in  Japan,  and  there  are  great 
hopes  of  the  successfulness  of  the  experiment  from  a  conmiercial  point  of  view.  The 
chinchona  tree  was  introduced  from  India  in  1878,  but  the  climate  of  Japan  does  not 
seem  to  suit  it,  and  in  1860  large  importations  of  the  seeds  of  forest  trees  were  made 
from  America  and  Europe,  and  planted  in  the  experimental  gardens  of  the  forestry  de- 
partment at  Tokio.  Some  were  failures  and  others  took  favorably  to  the  country — the 
list  tnolnding  several  firs,  oaks,  and  maples,  the  birch,  the  hornbeam,  the  Gherman 
larob,  the  lime,  the  ash,  Pinu$  webhicnta,  and  other  trees,  which  will  in  time  form  an 
important  addition  to  the  timber  supply  of  the  country.  Extending,  as  the  manv 
islands  of  which  the  Empire  of  Japan  is  made  up,  over  15  degrees  of  latitude,  and  with 
high  central  ridges  of  mountains  on  the  larj^er  islands,  the  climate  differs  very  much 
in  the  north  ana  sooth,  on  the  plain  and  m  the  mountains ;  so  that  the  vegetation 
of  Japan  partakes  both  of  tropical  and  temperate  zone  characteristics.  On  a  care- 
fdlly -prepared  chart  in  the  exhibition,  by  Japanese  arboriculturists,  the  Empire  was 
mapped  ont  into  five  tree  regions  or  zones.  In  the  first  the  temperature  is  high  and 
the  forests  consist  of  broiM-leaved  evergreen  trees,  of  which  Ficua  wightiana  is 
given  as  a  type.  Then  comes  the  zone  of  the  oak  and  the  beech  and  other  broad- 
leaved  deciduous  trees;  next  that  of  the  splendid  family  of  cedars,  Thujai  and  liet- 
iiu>9pora$  (ar6or-ri/«), for  which  the  country  is  remarkable.  Higher  still  is  the  region 
of  tne  firs  and  pines^  of  which  Ahie$  veitchil  is  ^iven  as  a  type — ^the  conifers  including 
many  of  the  stateliest  of  this  most  interesting  family.  Chief  among  the  trees  or 
Japan,  however,  are  Crifftomeria  japanica  and  SetinoBpora  ohtusa,  which  attain  to  a 
height  of  120  feet  and  a  girth  of  20  feet.  To  those  who  have  only  oeen  accustomed  to 
see  small  dwarf  specimens  of  the  Japanese  arbor  tfitasa  and  conifers  used  for  lawn  deco- 
ration, nothing  is  more  astonishing  than  the  great  slabs  of  wood  which  such  trees 
supplv  in  their  native  country.  Of  such  slabs  many  specimens  are  shown,  all  of 
splenoid  quality,  and  there  are  also  beautiful  sections  of  finely  framed  camphor  wood, 
lovely  maples  and  bird  cherries,  Juniperi  and  yews — the  ornamental  woods,  indeed,  be- 
ing ezceeaingly  numerous.  A  very  useftU  hard  wood  in  Japan  is  keyeki,  which  has  a 
reddiah  hne,  and  there  are  many  varieties  of  oak,  none  of  which,  however,  for  quality 
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approach  to  the  English  oak.  In  all,  302  specimens  of  wood  were  laid  ont  for  exhibi- 
tion, 271  of  which  were  from  the  Empire  proper,  and  the  rest  from  Loo  Choo  and 
Bouin.  There  were  also  fonr  kinds  of  bamboo  indigenous  to  Japan,  by  the  ingenioas 
eople  of  which  they  are  turned  to  great  account.  In  a  pillared  trophy,  it  should 
le  said,  wore  displayed  9G  specimens  of  Japanese  woods,  all  in  repute  for  their  Hue 
quality,  pretty  color,   or  curious  graining.     From  one  of  the  trees  {Bronsofieiia 


I 


papijrrfera)  the  inner  bark  is  taken  and  manufactured  into  paper,  while  from  one 
of  the  climbing  plants  the  woodmen  make  their  clothing.  The  woo<l  is  steepwl 
in  water,  then  beaten  with  hammers,  and  the  fibrous  inass  thus  obtained  is  woveu 
into  cloth,  which  is  dyed  of  a  deep-blue  color.  In  the  way  of  timber,  the  Jap- 
anese are  able  to  supply  the  most  of  their  own  wants,  and  as  th<*ir  houses  are 
largely  built  of  wood  Ihe  quantity  required  is  very  considerable.  They  exj>ort  a 
good  deal  of  timber  to  China,  and  import  a  small  quantity  from  America,  thut  im- 
portation being  said  to  be  on  the  decrease.  From  models  and  numerous  photograplis 
shown,  a  vivid  idea  could  be  formed  of  Japanese  forest  scenery  and  the  manner  in 
which  the  timber  cut  in  the  high  mountains  is  transported  to  the  valleys  and  plains. 
One  of  these  models  represented  the  timber-shoot,  or  lade,  adown  which  timber  can 
be  sent  at  the  rate  of  five  thonsand  to  six  thousand  logs  per  day,  and  there  were  also 
many  ingenious  contrivances  for  damming  small  streoms  so  as  to  cause  artificial 
**  freshets,"  on  the  top  of  which  the  felled  lumber  is  carried  to  a  lower  level.  Ju<l^- 
ing  from  the  specimens  shown,  the  Japanese  are  clever  ut  cooper-work  and  basket- 
making,  and  of  their  lacquer-work  there  were  many  pretty  examples.  Among  the 
exhibits  of  food  and  fruits  were  canned  bamboo  shoots,  which  are  accounted  a  great 
delicacy,  and  there  were  specimens  of  eighty  different  kinds  of  peaches. 

The  entomology  of  Japan  was  represented  by  a  collection  of  butterllies,dragon-flie3, 
and  beetles,  not  a  few  of  which  were  of  lovely  colors.  Inciude<l  in  this  collection 
were  specimens  of  the  ordinary  silkworm,  and  live  or  six  othrr  varieties,  with  their 
cocoons— the  culture  and  rearing  of  which  is  an  extensive  industry  in  every  province 
of  the  Empire.  The  common  silkworm  is  fed  on  the  leaves  of  the  mulberry  tree  and 
produces  therefrom  the  finest  quality  of  silk.  The  other  worms  are  fed,  and  thrive 
well,  on  the  leaves  of  several  of  the  ever-green  oaks  indigenous  to  the  country. 

One  of  the  models  may  be  more  particularly  referred  to.  This  wos  the  model  of  a  i>ond 
in  wiich  timbc*  is  preserved,  and  of  which  lorge  numbers  exist  in  Japan.  They  are  con- 
structed near  the  mouth  of  a  river,  and  into  them  fresh  and  sea  water  is  allowed  to  flo w 
in  the  proportion  of  six  parts  salt  to  fonr  parts  fresh.  Should  there  be  a  larger  propor- 
tion of  salt  water  the  timber  is  apt  to  get  blackened ;  if  more  fresh,  the  wood  is  liable 
to  attack  from  worms.  The  ponds  are  about  5  feet  in  depth,  and  by  means  of  canals 
many  of  them  are  often  connected  together.  The  timber  is  piled  in  the  form  of  a 
toothed  cube,  and  is  kept  in  the  pond  from  two  to  five  years  before  being  used,  the 
trees  most  frequently  treated  in  this  way  being  the  Metinosporas  and  Creptomeriit,  a 
part  of  the  preserving  process  being  the  thorough  washing  and  rearrangement  of  the 
wood  twice  a  year.  Some  of  the  ponds  are  made  large  enough  to  contain  10,000  pieces 
of  timber. 

INDIA. 

The  extent  of  country  under  British  administration  in  India,  not  including  uativo 
states,  may  be  put  down  at  870,000  square  miles,  of  which  246,400  square  miles,  or  28 
per  cent.,  are  cultivated,  while  the  rest,  623,600  square  miles,  is  forest,  waste,  and 
pasture  land.  Much  of  this,  of  course,  is  private  property,  ana  the  total  area  of  for- 
est land  at  the  disposal  of  the  State  is  not  in  all  the  provinces  accurately  known. 
There  are^  however,  "reserves"  being  formed  which  are  to  be  maintained  permanently 
as  forests.  At  the  present  time  the  total  area  of  reserve  forests  is  29,371  square  miles. 
These  are  termed  first-class  reserves.  Of  second-class  reserves  in  the  central  ])rovinces 
there  are  16,842  square  miles.  Legally  they  are  reserved  forests  like  those  of  the  first 
class;  no  customary  rights  can  accrue  in  them,  aud  no  land  can  be  alienated  without 
the  sanction  of  Government.  But  they  are  not  so  strictly  protected,  as  the  first- 
class  reserves  and  their  boundaries  are  not  so  clearly  defined.  Eventually  a  portion 
of  these  second-class  reserves  will  be  given  off  for  cultivation  and  the  remainder 
added  to  the  first-class  reserves.  In  all  the  provinces  large  additions  to  the  re- 
served area  are  steadily  made.  It  is  less  than  forty  years  ago  that  the  Indian 
department  of  forestry— now  an  important  branch  of  the  Indian  civil  service — waa 
organized  by  the  East  India  Company.  Up  to  1850  little,  if  anything,  had  been 
done  to  check  the  wasteful  clearing  of  the  magnificent  primeval  forests  of  India — 
a  destruction  which,  if  continued,  would  have  reduced  many  district-s  into  arid 
wastes  such  as  the  ux^lands  of  Afjg^hanistan  have  become  through  the  deforesting 
of  that  once  fertile  country.  It  is  most  interesting  to  learu,  as  illustrating  the 
ameliorative  influence  of  tree- planting  on  the  climate  of  a  country,  that  the  result 
of  planting  operations  -along  tlie  frontier  towards  Afghanistan  and  Beloochistan  is 
already'  beginning  to  be  felt  in  a  gradually  increasing  annual  rainfall  in  the  South- 
ern Punjab,  Southern  Afghanistan,  Northern  Beloochistani  and  Northern  Sciudo. 
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"What  a  triampli,"  Bays  the  Scotsman,  "it  wonld  be  for  Boienoe  were  the  Central 
Asian  problem  to  be  solved,  not  by  the  sword,  but  by  the  planting  of  trees,  whose 
beneficent  iuflaeuce  should  change  the  fierce  predatory  hillsmen  into  quiet  ajmcult- 
nrists,  and  cause  the  desert  again  to  rejoice  and  blossom  as  the  rose.''  The  forestry 
department  of  India  has  been  a  great  commercial  success.  Before  1848  the  forest 
revenne  was  very  trifling.  In  l?^l-'82,  the  income  of  the  department  was  over 
£i?74,00O;  the  ezpenditnre,  £557,000;  leaving  a  net  revenue  derived  from  the  syste- 
matic management  of  the  woods  of  £:U7,0(H).  The  surveying  of  the  Indian  forests 
is  DOW  being  steadily  accomplshed.  As  showing  the  rate  at  which  it  is  proceeding 
it  may  be  mentioned  that  last  year  (18{J3)  361  square  miles  were  plane-tabled,  on  a 
scale  of  4  inches  to  the  mile,  and  85  square  miles  triangulated.  The  result  of  these 
labors  was  seen  on  the  walJs  of  the  Indian  court  of  the  exhibition  in  a  series  of 
splendid  max>s,  which,  as  the  forests  in  the  different  provinces  come  into  full  work- 
ing order,  will  be  indispensable  in  connection  with  their  efficient  management. 
In  Great  Britain  there  are  only  40  species  of  indigenous  trees,  while  in  India  they 
onmber  over  2,000.  An  important  tree  in  the  Northern  Indian  foresta  is  the  deo- 
dar {CtdruB  d€odara\  which,  under  favorable  conditions,  attains  a  height  of  over 
200  feet,  and  is  famed  for  the  durability  of  its  timber.  In  the  climate  of  India  many 
woods  are  apt  to  decay  and  to  be  destroyed  by  insects  a  few  years  after  having 
been  cut.  Deodar  is  one  of  the  few  durable  woods  in  India,  and  beams  of  it  have 
been  known  to  last  several  hundreds  of  years.  There  are  also  ext.ensive  forests  of 
^\{Shorea  rohuafa)^  and  sissoo  (Dalbergia  nsitoo),  the  timbers  of  which  are  also  very 
durable.  Si<<soo,  which  takes  on  a  fine  polish,  is  largely  used  in  furniture-making  and 
carriage- building.  Acacia  catechu,  from  which  the  catechu  of  commerce  is  obtamed, 
is  also  a  wide-spread  forest  tree.  This  valuable  tanning  material  (catechu)  is  ex- 
tracted by  Bironiering  chips  of  the  heartwood  in  water  and  boiling  down  the  red  fluid 
into  a  hard,  shining  black  mass.  Ficue  elaatica  is  another  important  tree.  In  1881-83 
the  export  of  India  rubber  amounted  to  10,G80  cwt.,  valued  at  £108,843;  and  in 
Assam,  especially,  large  plantations  of  this  valuable  tree  are  being  formed.  But  of 
all  the  Indian  forest  trees  the  well-known  teak  is  perhaps  the  most  important.  The 
Lome  of  this  tree  is  the  moist  regions  of  tropical  India,  and  in  the  Transgangetio  pe- 
nhiRula,  in  Bnrmah  and  in  Biam.  Indian  teak  is  more  prized  than  any  other  timber, 
as  it  is  not  only  exceedingly  durable,  but  it  works  well,  takes  a  fine  polish,  and  tloes 
not  split  or  warp.  Some  magnificent  logs  of  teak  from  Burmah  were  shown,  and  its 
adaptability  for  furniture-making  and  art-carving  purposes  were  abundantly  illus- 
trated— some  of  the  native  carved  work  in  teak  being  of  a  most  artistic  and  delicate 
nature.  Its  price  is  very  high  at  present,  from  £15  to  £16  the  loa<l  of  50  cubic  feet 
in  London.  During  the  last  three  years  the  mean  annual  yield  of  the  Government 
forests  in  British  Burmah  was  24,000  tons  of  teak,  and  the  imports  into  Rangoon  and 
Moalniein  from  beyond  the  frontier  was  145,000.  But  as  the  forests  beyond  tne  front- 
ier are  worked  without  any  regard  to  the  future,  it  is  impossible  that  they  can  con- 
tinue to  yield  in  same  quantities  as  hitherto.  On  the  other  hand,  the  yield  of  the 
Government  forests  may  ho  expected  to  increase— the  aim  being  to  plant  and  protect 
teak  so  that  the  Government  forests  will  by  and  by  yield  as  much  as  is  imported  into 
Kangoon  and  Moulmein  from  beyond  the  frontier.  In  the  working  of  the  Indian  forests 
tbe  principles  folio #ed  are  the  same  as  those  upon  which  the  state  forests  of  France  and 
Prussia  are  worked,  the  cLiuf  aim  being  steadily  to  improve  the  condition  and  never 
to  cut  more  than  the  annual  production,  by  natural  or  artificial  means,  will  justify. 
"Forest  management,"  says  Dr.  Brandis,  late  inspector-general  of  Indian  forests, 
"which  aims  at  these  objects,  requires  the  following  measures  sis  essential  conditions 
<^»f (^access :  First.  fftVctive  protection  ;  second,  a  |;ood  system  to  secure  the  rej^enera- 
tion  of  forests,  cither  naturnllyby  self-sown  seedlings  or  coppice-shoots,  orartiflcially 
by  planting,  sowing,  and  other  cultural  operations;  third,  good  lines  of  communication 
tu facilitate  protection,  the  working  of  the  forest,  and  the  export  of  produce;. and, 
lonrtb,  well-considered  and  methodically-arranged  plans  of  working."  One  great 
point  gained  by  this  management  is,  that  over  large  areas  it  has  been  possible  to  put 
a  btop  to  annual  forest  fires:  and  the  eradication  of  forest  creepers,  which  stunted  the 
growth  of  the  trees,  has  also  been  snccessfuUy  attempted.  Of  the  stafi*  of  oflicers 
♦employed  for  forest  administration  in  India,  there  are  fifteen  conservators,  or  chief 
forest  officers,  of  the  forest  circles  into  which  the  peninsula  is  divided.  Each  forest 
circle  is  again  divided  into  a  number  of  divisiouH,  each  under  the  charge  of  a  superior 
"fficer  styh'd  a  deputy  or  assistant  consei-vator,  and  these  divisions  ai-e  subdivided  into 
ranges  varying  from  20,000  acres  to  30  sq uare  miles  in  size.  Ranges,  again,  are  further 
^nbdivi^odinto  beats,  and  are  under  the  charge  of  forest  guards.  Theliulian  forestserv- 
ice  is  thus  divided  into  these  main  branches :  The  controlling  or  administrative  staff 
'coneervators,  deputy  and  assistant  conservators),  in  charge  of  forest  circles  and  di- 
^isioDJi;  the  executive  staff  (forest  rangers)  in  charge  of  ranges,  and  the  protective 
RtafF (forest  guards)  in  charge  of  beats.  Only  the  controlling  or  administrative  staff 
is  recruited  from  Groat  Britian.  The  officers  of  the  executive  and  protective  staff 
ue  all  nfttives  of  India.    Appointments  to  the  controlling  staff  are  made  in  the  osaal 
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raanner  in  which  civil  servants  of  the  Crown  are  appointed.  As  there  is  no  forestry 
school  Id  Great  Britain,  candidates  have  to  attend  the  schools  of  France  or  Gemiany. 
For  the  qnalification  of  native  forest  raui;or."4  a  forest  school  has  heun  established  in 
N'trtherii  India,  to  which  four  forest  diviMions,  situated  in  the  plains  and  in  the  hills 
of  the  llimulayaK,  have  been  attached.  The  arranf;enieot  is  thatei>iht  months  in  the 
year  are  devoted  to  practical  work  in  the  school  forests,  while  the  remaining  fuar 
months,  during  the  slack  season  in  snmmer,  are  devoted  to  theoreticnl  instmction  in 
matheiUMtios,  the  natural  sciences,  and  forestry.  Surveying  is  taugijt  in  the  school 
and  in  the  fields.  All  these  students  are  taught  in  English,  a^  they  ccme  from  many 
diiferent  provinces.  Recently  a  lower  class  has  been  established  for  those  who  only 
&Hpire  to  the  certificate  of  forester— a  class  intermediate  between  forest  rangers  and 
furest  guards.  To  them,  instruction  is  given  in  Hindustani.  The  disnlay  of  timber 
and  forest  products  from  India  constituted  one  of  the  featnres  of  the  exhibition. 
From  Calcutta  was  sent  what  was  known  as  the  ''Index  collection,"  which oomprii*e8 
80U  sp  cimens  of  the  different  chief  woods  of  India.  The  collection  is  a  museum 
collection,  each  specimen  being  marked  with  its  scientitlo  name  and  alphabetically 
arranged.  Its  geographical  location  is  also  indicated.  Many  of  these  woods,  siicb 
as  tbe  well>known  ebony,  the  blackwood,  and  sandalwoo^l,  are  woiked  up  into  fnr- 
nirure  and  cabinets  of  a  beautiful  kind.  Tbe  richness  of  India  to  profluce  such  ar- 
ticles of  commerce  as  gums,  oil  seeds,  perfumery,  medicinal  barks,  and  dye-stnfTs  was 
also  illustrated.  In  the s])ecinienf  Hhown,  great  commercial  possibilities  are  suggeHted. 
From  the  Andaman  and  Kit-obar  Islands  some  splendid  specimens  of  wood  were 
shown.  One  slab  of  the  tree  CahphyUium  inophyllinm,  known  to  the  natives  as  *'  Poon," 
was  unHurpasMed  by  anything  in  the  exhibition.  It  was  of  great  size,  and  in  color  was 
like  light  polished  mahogany.  There  were  also  splendid  logs  of  ''Padowk"  {Ptero- 
oarpus  indiou$)  whose  coloring  varies  to  a  remarkable  extent  in  different  treea,  rang- 
ing ftom  that  of  cedar  to  dark  inabogany.  and  frequently  being  found  of  a  deep  scarlet. 
An  evergreen  tree  iudiffenous  to  those  islands,  which  is  ased  Tor  fancy  cabinet  work, 
is  the  marble  wood  (IHotpyroB  kurtii),  the  texture  of  which  it  alternately  streaked 
gray  and  black.  It  may  be  mentioned  before  leaving  India  that  attempts  have  been 
made  to  introduce  into  the  Peninsula  trees  from  other  countries.  Of  the  trees  of 
Noi-them  Europe  and  America  none  have  been  raised  on  a  large  scale,  as  the  cli- 
mate is  80  different  in  India.  The  mahogany  tree  was  brought  from  the  West  Indies 
about  ninety  years  ago,  and  there  are  a  number  of  large  trees  in  gardens  near  Cal- 
cutta which  produce  timber  equal  to  that  of  the  American  tree.  Great  exertions,  says 
I>r.  Braudis,  have  been  made  to  grow  this  tree  on  a  large  scale  in  forests,  bat  the  suc- 
cess has,  with  few  exceptions,  been  indifferent.  In  Pegu,  however,  the  mahogany  is 
likely  to  succeed  as  a  forest  tree.  The  Rain  tree  (Pithecolobium  eaman)  of  tropical 
America,  which  is  a  rapid  grower,  haa  succeeded  wonderfully  well  in  most  of  the 
moister  districts  of  tropioaf  India ;  and  several  tropical  American  trees  which  yield 
oaoutchou  rubber,  notably  Manihot  glfiziovii^  have  been  tiied  with  success.  The  Pa- 
per tree  of  Japan,  which  is  growu  iu  a  conpico  in  the  same  way  as  observed  in  En- 
gland, is  cultivated  iu  Assam  and  Barman,  aud  promises  to  he  an  important  produc- 
tion; and  auother  foreign  tree  which  has  succeeded  splendidly  iu  India  is  tue  Blue 
fum  of  Australia  (Eucalifptua  glohuJus).  The  blue  gum  was  first  introduced  into 
ndia  in  1843,  and  there  are  trees  at  Ootucamuud  thirty  years  old^lO  foot  high  and  13 
feet  in  girth.  The  mean  annual  production  of  wood  in  the  blue-gum  plantations— as 
ascertained  by  actual  survey-r-has  been  at  the  rate  of  10  tons,  or  500  cubic  feet,  of 
solid  wood  per  acre,  which  Ib  more  than  five  times  the  quantity  produced  by  high 
timber  forests  in  Europe. 

CBTLON. 

A  very  Intoresting  oolleotion  of  the  prodaots  of  Ceylon  was  wnt  to  the  exhibition 
through  tlio  enterprise  of  one  of  its  planters,  Mr.  I.  Alexander,  of  TJdapusalawa.  A 
very  iuteri>8t.ing  part  of  the  collection  was  that  relating  to  the  harvesting  of  the  chin- 
cho'na  bark,  and  its  preparation  for  market.  Last  year  as  much  as  7,000,000  pounds 
of  the  bark  were  exoorted  from  the  islaud — this  in«lustry  beiug  one  of  great  impor- 
tance in  it.  Formerly  the  trees  were  regularly  "  shaved"  with  small  planes  for  their 
bark,  but  this  method  of  "harvesting  "  has  been  mostly  given  up.  The  ohinchoua  is 
now  *' coppiced,"  and  a  rotation  in  dealing  with  them  observed.  One  of  the  species, 
auecirtihvaf  is  a  fast  grower,  attaining,  In  the  low  country,  to  a  height  of  50  feet  in  twenty 
venrs.  The  products  of  tne  cocoa-nnt  and  Palmyra  palm  arc  also  of  great  i mport.au ce 
in  Ceylon.  The  islaud  of  Ceylon  has  long  been  famed  for  its  coffee.  For  some  years 
past,  however,  the  cultivation  of  the  coffee-plant  has  greatly  decreased,  a  blight  in 
the  shape  of  a  fuujfus  which  stripped  the  plants  of  their  loaves,  having  done  great 
damngft  in  many  districts.  Not  a  few  of  the  planters  have  tried  tea  as  a  substitute 
for  coffee,  and  with  great  success.  The  fauna  of  the  island  was  represented  by  a 
amall  collection  of  stuffed  birds,  conspicuous  among  which  are  the  snake  eagle,  the 
painted  snipe,  the  jnngle  crow,  and  the  jungle  cock;  and  there  was  shown  a  small 
DUt  nicely  got  np  collection  of  butterflies  and  beetles  with  their  larvia— moat  of  which 
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are  T«ry  destmctivo  to  trees.  One  spociea  is  very  injarioas  to  the  ohinohnna  tree. 
It  18  tbe  cuBrom  of  the  cool  ice  to  turn  out  and  gather  the  chiuchona  oaterpniars  in 
baskets,  and  in  that  way  their  depredutious  are  KfM^'ned. 

Hard  by  tli«*  lutiiau  court  lui^ht  be  Koen  a  very  practical  oollection  from  lohore,  in 
tbe  Malayan  Peninsnlai  the  Maharajah  of  which  is  a  very  eiiterpriaiuK  and  intelli- 
gvut  roler.  From  this  place  there  were  350  specimens  of  timber  trees  and  sanipleH  of 
valnable  camphor,  gnros,  and  gutta-percha — the  last-mentioned  article  having  fii-st 
fonnd  its  way  into  the  market  from  lohore.  The  Maharajah  owns  extensive  saw- 
milla.  of  whicb  photo»;raph8  were  shown,  and  the-e  was  aUoon  exhibition  a  complete 
set  I  f  Malayan  tools  and  impIementH,  which  show  that,  with  slt^iidi^r  means  at  hi.*^  dis- 
posal, the  Malay  can  cut  down  the  largest  trees  and  build  his  houses  and  boats. 

Siii^a^re  and  Siaiu  were  ah<o  represented,  the  Govern  nieut  of  Si  am  having  an 
exhibit  inclndiug  500  specimens  of  ditferent  trees,  most  valuable  of  which  are  the 
teak,  sandal,  ebony,  and  rosewood.  The  Mauritius  conrt  was  chiefly  noteworthy  for 
its  Urge  and  varied  collection  of  fibers,  numbering  over  two  hundred,  and  ranging  in 
quality  fn>m  the  finest  silk  thread  to  coarse  matting.  All  are  derived  from  indigeuous 
treeH,  shnibe,  or  plants. 

Tbe  Australian  colonies  and  New  Zealand  may  be  said  to  have  been  unrepresented. 
From  South  Australia  the  conservator  of  forests  of  Adelaide  sends  some  forest  reports, 
fiuiQ  which  it  appears  that  tbe  provincial  legislature  has  passed  several  acts  to  pro- 
vent  the  willful  deHtructiou  of  the  indigeuous  forests  ot  the  colony.  Nt-w  South 
Wales  s<*nt  sections  of  the  Eucali/ptus  globuluB—Sk  tree  which  seems  dcbtined  to  effect 
arevulntion  in  the  climate  of  several  conntries  cursed  with  malaria.  In  India,  as  al- 
ready stated,  hundreds  of  thousands  of  blue  gum  have  been  planted,  and  it  has  been 
pbuited  with  the  most  beneficial  results,  in  Cyprus,  Italy,  Spain,  and  Algiers. 

CTPBUt. 

This  island  is  a  standins  example  of  the  melancholy  effects  of  deforesting.  Once 
regarded  as  one  of  the  richest  and  most  fruitful  islands  of  the  Mediterranean,  when 
it  fell  onder  the  power  of  the  Turk  it  was  stripped  of  its  woods  with  tbe  most  baleful 
effects.  The  rainfall  diminished,  water-courses  dried  np,  swamps  formed  on  the  sea- 
sbore,  and  the  island  was  visited  by  deadly  malaria.  On  railing  into  the  hands  of  Great 
Britain,  one  of  the  first  duties  of  the  British  governor  was  to  see  to  the  preservation 
of  the  ^ew  remaining  patches  of  forest  and  to  plant  hundreds  of  tbonsands  of  bine 
gum  trees  on  the  low  swampy  grounds  of  the  coast,  with  the  view  of  neutralizing  the 
malarial  exhalations  from  the  soil.  These  plantations  are  only  five  years  old,  but  ihoy 
are  said  to  be  exercising  already  a  very  beneficial  result.  Mr.  E.  Dodds,  the  principal 
forestry  ofiScer  under  the  British  Government,  sent  a  small  collection  of  tbe  woods  of 
tbe  island,  which,  however,  are  only  of  antiquarian  interest.  They  simply  speak  of 
what  ooca  existed  in  the  iuand.  finus  halepenaiif  the  Aleppo  pine,  is  the  most  com- 
mon of  the  old  trees.  The  shlttim  wood  of  Scripture  {Cupre88u$  fastigata)  was  also 
formerly  abundant,  and  there  are  still  some  patches  of  the  cedars  of  Lebanon.  The 
island  poeaesses  an  oak  peculiar  to  itself,  Qaercus  aln\folia, 

•  BUROPBAN  GOVBBXMENT8. 

It  has  been  a  matter  of  rep^ret  that  some  countries,  particularly  France  and  Ger- 
many (and  also  the  United  States),  which  yield  a  lanre  amount  of  timber  and  forest 
piochice,  did  not  respond  to  the  circular  invitation  of  the  executive  committee  to  be 
present  at  the  exhibition.  Where  direct  participation,  in  so  far  as  exhibits  are  con- 
lerned,  was  impossible,  official  maps  and  publications  bearing  on  the  forest  service 
bave  in  most  cases  been  sent.  Of  the  continental  Governments,  Denmark  and  Norway 
and  Sweden  were  the  chief  exhibitors.  Denmark  has  sufifered  from  deforestiug,  but 
the  Government  is  now  alive  to  the  importance  of  forestry.  About  500,000  acres  of 
tbf  country  are  under  forest.  The  old  forests  of  beech  and  oak  have  been  allowe<l  to 
I'f-come  well-nigh  exhausted,  but  the  remains  of  them  are  very  fine.  Considerable 
areas  have  of  late  been  added  to  the  forests,  the  number  of  acres  during  the  past 
quarter  of  a  century  being  63,600.  The  Crown  forests  are  now  systematically  nian- 
agf'd  by  a  large  staff  of  foresters,  and  a  society  also  exists  for  the  planting  of  moors 
and  waste  lands  with  trees.  In  the  first  instance  such  ground  is  covered  with  spruce 
aud  fir,  but  the  idea  is  that  after  these  trees  have  come  to  maturity  their  place  should 
be  taken  by  hard-wood  trees.  Of  its  native  woodo  i^l  ])Qr  cent,  of  the  quantity  cut  is 
used  m  the  conntry  annually  for  firewood,  and  there  is  imported  about  ouo  million 
<*terling  t^orth  annually,  £1H8,000  of  which  is  re-exported  in  a  manufactured  state. 
Of  tbeae  manufactured  articles,  such  as  barrels  nnd  a  variety  of  cooper-work,  there 
was  a  Itfse  exhibit  in  the  hope  that  a  market  may  bo  found  for  them  in  Britain.  Den- 
mark aenl  an  admirable  series  of  forestry  maps,  which  included  a  chart  showing  the 
loean  heights  of  various  forest  trees  from  twenty  up  to  one  hundred  and  twenty  years 
of  age^  and  the  cubic  contents  of  timber  per  acre  at  the  same  stages  of  growth.    This 
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dingram  shows  that  in  Germany  the  height  of  beeoh  and  apmce  ia  peater  thap  in 
Denmark,  bat  that  the  average  diameter  of  the  same  species  of  trees  in  Denmark  ex- 
ceeda  that  of  the  trees  in  Germany.  There  were  also  shown  models  of  heary  plows 
for  use  on  the  waste  lands  before  th^v  are  planted  with  trees,  and  a  large  harrow  or 
grabber  which  is  worked  in  the  Danish  forests  for  breaking  np  ground  nnder  oldtroea 
so  as  to  give  seed  self-sown  a  better  chance  of  germinating  and  springing  into  lifs. 

SWEDEN  AND  NORWAY. 

A  very  practical  exhibit  was  sent.  Hitherto  the  chief  exportation  of  timber  from 
the  Scandinavian  peninsula  to  Great  Britain  has  been  in  the  shape  of  ''deals/*  Placed 
barrels  of  large  size,  plain  moldings,  herring  barrels,  and  such  like  articles  Wore  shown 
with  the  view  of  stimulating  a  demand  for  them  in  Scotland.  Sweden  and  Norwjiy 
have  long  been  known  as  one  of  the  chief  homes  of  the  creat  pine  and  fir  family.  To 
the  United  Kingdom  alone  timber  to  the  value  of  £3,300,000  is  exported  from  Sweden, 
and  from  Norway,  £1,600,000;  and  lar^e  quantities  are  also  sent  to  other  conntries. 
In  the  matter  of  forest  conservancy,  neither  in  Norwav  nor  Sweden  has  mnch  been 
done,  and  the  woods  have  suffered  in  consequence.  In  Sweden  a  better  feeling  on 
the  subject  is  general,  and  Government  and  private  enterprise  are  working  togeuier 
to  repair  ihe  damage  to  the  splendid  pine  forests  which  has  been  caused  by  wasteful 
methods  of  forestry.  In  Norway,  forest  regulations  are  resented  as  an  interference 
with  popular  rights,  but  here,  also,  common  sense  is  prevailing  over  unreasoning 
prejudice. 

WOOD-PULP  PAPBB-MAKINO. 

From  Germany,  Norway  and  Sweden,  France,  and  Denmark  (prirate  firms)  came 
interesting  illustrations  of  a  comparatively  new  but  rapidly  inoreasinff  industry— that 
of  making  paper  from  wood.  Ten  years  ago  Germany  went  practicauy,  and  on  a  con- 
siderable scale,  into  this  business— stimulated  by  the  great  demand  there  waafor  cheap 
paper,  especially  ibr  newspapers,  and  it  spread  into  Norway  and  Sweden  and  Den- 
mark. In  Germany  there  are  said  to  be  60  wood-pnlp  mills  in  daily  operation.  In 
Norway  there  are  mills  with  12,000  indicated  horse-power,  and  in  Sweden  ndlls  with 
about  3,000  horse-power.  The  wood  chiefly  used  in  the  process  is  pine  wood,  that 
about  20  years  of  age  being  considered  most  suitable,  as  the  fibers  are  not  too  brittle. 
Aspoa  (PoDulus  tremulu$)  is  also  used.  There  are  three  methods  of  redacing  the  wood 
to  pulp.  In  two  the  initial  processes  are  the  same.  Cut  transversely  by  machinery 
into  small  pieces,  after  having  been  barked— or  it  would  be  more  correct  to  say  thin 
slices— the  wood  is  boiled  in  water  under  high  pressure.  In  one  process,  known  as 
the  ^'soda  process, '^  it  is  afterwards  treated  likewise  under  great  neat,  with  canstie 
soda,  which  leaves  it  a  pure  cellulose  mass.  This  mass  is  suosequently  washed  and 
passed  through  an  ordinary  "  breaker,''  then  over  a  machine  with  an  endless  sieve  or 
felt,  from  which  it  issues  as  a  roll,  or  what  is  known  in  commerce  as  wood-pulp.  In 
the  other  process,  known  as  the  "acid  process,"  the  wood  is  treated  with  sulphuric 
acid  instead  of  caustic  soda.  In  color,  the  ''wood-pulp"  is  light  gray,  and  when  dry 
it  is  of  great  tenacity.  By  the  soda  process,  2  to  2^  tons  of  woo,d  are  required  for 
one  ton  of  pulp,  which  is  quoted  in  London  or  Leith  at  £17  the  ton.  Considerable 
controversy  exists  as  to  the  merits  of  the  two  processes,  but  the  respective  pulps 
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sell  at  about  the  same  price,  and,  except  by  very  experienced  paper-makers,  cou 
not  be  distinguished.  Tne  other  process  is  known  as  the  **  mechanical  process,"  the 
wood  being  simply  ground— practically  in  water— into  minute  fibers  and  partially 
dried  in  the  usual  manner.  A  very  excellent  model  of  a  wood-grinding  mill  was  shown 
by  Mr.  Carl  Christensen,  one  of  the  Norwegian  exhibitors.  All  the  wood-pulp  mills 
in  Norway  are  driven  by  water,^  which  greatly  cheapens  the  cost  of  production.  In 
this  model  the  logs  are  brought  in  a  "lade"  up  to  the  saws  and  cut  into  pieces  vary- 
ing from  a  foot  to  two  feet  in  length.  These  pieces  are  in  turn  barked  and  split  by 
machinery,  and  passed  on  to  have  the  knots  bored  out  and  the  pith  removed.  Up- 
rifxht  grinding-stones  are  kept  revolving  in  water  or,  at  all  events,  are  kept  drenched 
with  water,  and  against  these  stones  the  wood  is  held  by  a  hydraulic  piston,  which 
can  be  adjusted  so  as  to  produce  long  or  short  fiber.  Open  pipes  carry  tne  water  with 
the  fiber  in  suspension— the  mass  resembling  a  cloudy  stream— onto  the  kuotters  or 
sieves,  which  check  the  passnge  of  nnground  chips,  while  the  strained  material  is 
carried  onto  an  ordinary  paper-making  machine  with  an  endless  web  or  fine  sieve, 
whence  it  issues  in  the  shape  of  large  sheets.  These,  under  hydraub'c  pressure,  have 
5U  per  cent,  of  the  water  squeezed  out  of  them,  and  the  pulp  thus  manufactured  is 
ready  for  sale,  the  price  per  wet  ton  in  London  being  £3  10«.  Mechanical  pulp  U 
very  brittle,  and  requires  the  admixture  of  more  cellulose  material  before  it  can  he 
worked  np  into  paper.  Wood-pulp  now  forms  a  large  part  of  the  raw  material  of 
the  British  paper-maker,  who  uses  it  especially  in  the  manufaotnre  of  cheap  paper 
for  newspapers.    It  was  only  under  the  severe  pressure  of  foreign  competition  that 
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BritiaU  paper-makers  were  nitimately  driyen  to  its  use.  The  display  of  wood-pulps 
l)em((  Dew  to  a  large  portion  of  the  pablio,  formed  a  very  interesting  feature  in  the 
exhibition. 

NEW  BRUNSWICK. 

The  only  Canadian  province  represented  at  the  exhibition  was  New  Brunswick. 
Of  the  indigenous  woods  of  the  colony  there  were  40  difierent  specimens  shown.  They 
were  mostly  of  a  light  color,  tbo  samples  of  ash,  bird's-eye  maple,  and  birch  beiog 
particularly  fine  botu  as  to  color  and  texture.  The  hemlock  tree  (Ahtea  Caueidetim), 
the  bark  of  which  is  largely  used  in  the  United  States  as  a  substitute  for  oak  bark  iu 
tanning,  was  also  shown.  The  exhibit  was  the  joint  property  of  the  government  and 
the  New  Brunswick  Land  and  Timber  Company,  who  seek  for  settlers  on  about  one 
million  of  acres  on  the  St.  John  and  its  triontartes,  where  the  land,  resting  on  the 
Upper  Silurian  formation,  is  said  to  bo  exceedingly  fertile.  This  laud  is  at  present 
covered  with  hard-wood  trees,  and  on  these  forests  little  impression  has  yet  been 
made  by  the  lumberers'  axes.  There  is  as  yet  no  supervision  of  the  forests  worthy  of 
the  name,  and  no  instruction  in  forestry  is  given  in  any  Government  institution. 

MANITOBA. 

The  Canadian  Pacific  Railway  Company  had  an  exhibit  on  the  open  ground,  which 
attracted  a  ereat  deal  of  notice.  This  was  a  model  Manitoba  farm,  consisting  of  a 
two-roomed  house,  log  stable,  and  the  implemeuts  and  wagons  used  by  the  settlers. 
Difierent  articles  of  useful  furniture,  suitable  for  such  a  dwelling,  were  also  shown. 

THE  REDWOOD  TREES  OF  CALIFORNIA. 

Of  the  redwood  trees  of  California  and  the  uses  to  which  they  may  be  put  there 
vas  an  excellent  illustration.  A  section  of  a  giant  Sequoia  13  feet  in  diameter  was 
shown,  and  there  were  also  some  splendid  slabs  of  wood  of  great  size  and  beautiful 
quality.  By  a  local  firm  of  cabinet-makers  there  was  exhibit^  an  ornamental  trophy 
sbowinK  the  adaptability  of  the  wood  for  furniture  purposes  and  interior  decoration. 
For  bow  purposes  the  wood  appears  exceedingly  suitable. 

LARCH  DIBBA8B. 

{Larix  Eurapea,) 

The  laroh,  which  was  first  introduced  into  Scotland  about  150  jetan  ago  by  the 
Dofce  of  Athole  of  that  day—the  *'  planting  Duke,"  as  he  was  called— and  was  found 
a  most  profitable,  fast-growing  tree,  has  ror  a  considerable  number  of  years  shown 
signs  of  deterioration.  Larch  plantations  have  been  ravaged  by  disease  in  eyery 
ptft  of  the  oouBtry,  and  in  accounting  for  it  practical  foresters  are  by  no  means 
agreed.  The  tree  seems  to  be  more  or  less  infested  with  insects  and  ulcerated  wounds , 
through  which  the  sap  bleeds,  to  the  serious  injury,  if  not  destruction,  of  the  tree. 
Bad  seed,  undue  forcing  in  the  nursery,  deterioration  of  the  climate,  exhaustion  of 
the  soil,  spring  frosts,  and  careless  management  have  all  been  blamed  for  the  disease. 
Many  specimens  of  larch  wood,  both  in  a  sound  and  unsound  state,  were  exhibited. 
One  young  tree  in  a  tub,  sent  from  the  Athole  plantations,  was  covered  with  a  pest  of  the 
larch  plantations — ^a  minute  aphis  apparently  closely  allied  to  the  cochineid  insect. 
The  tree  looked  as  if  it  had  been  dusted  over  with  white  fiour,  which  conceals  in* 
nuiueiable  microscopical  insects,  under  whose  attack  the  young  larches  receive  a  se- 
vere cheek  or  succumb  altogether.  Plenty  of  air  and  room  for  the  tree  to  grow  in  are 
the  best  means  of  routing  this  enemy— close,  unthinned,  and  badly  tended  planta- 
tions beine  more  liable  to  be  attacked  with  it  than  others  kept  more  open.  Dry-rot 
%l80  attacks  the  larch.  What  is  known  as  **  blister"  in  the  larch  is  the  most  common 
form  the  disease  takes,  the  ulceration  being  the  means  as  already  hinted  of  bleeding 
the  tree  by  degrees  to  death.  The  disease  is  a  cause  of  great  anxiety  to  planters, 
Diany  of  whom  have  immense  tracts  of  mountain  land,  in  the  Highlands,  under  larch. 

MISCELLANEOUS. 

There  were  not  a  great  many  exhibits  of  a  practical  nature  worthy  of  detailed  no- 
tice. 

Pxaetlcal  foresters  have  had  their  attention  directed  to  a  sjrstem  of  pruning  exhib- 
ited by  the  Count  des  Cars,  Paris,  whose  idea  is  to  keep  the  tree,  by  pruning,  m  ^'per- 
fect equilibrium,"  which,  it  is  averred,  helps  the  enlargement  of  tihe  trunk.  There 
were  maoy  exhibits  of  foresters'  tools,  and  an  opportunity  has  been  afforded  of  oom- 
paiiag  those  in  use  in  different  countries.    Several  tree-transplanters  were  shown. 
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One  by  Mr.  James  Wbitton,  gardener,  Coltness,  Wishaw,  seemed  tlie  best.  It  in  a 
two->vbc«*lor,  on  tbo  **  Tanker  "  prineiiile,  uml  is  capable  of  rfraoviiiR  tri»eM  :<0  fccthigli 
and  weighing  2  tons,  oiieof  it«  advantages  being  tbe  ease  with  which  its  lever-innver 
can  be  applie<l  in  lifting  the  tree  front  the  earth.  Several  simple  and  efllcient  jilaus 
for  Irnnspluntiug  shrubs  so  as  to  preserve  tbe  *'  ball "  intact  were  shown  by  the  same 
exhibitor. 

Messm.  BiMijamin  Reed  Sr  Co.  showed  a  *'«Jinplcx  pnmp"— -for  draining  dit«hesor 
lor  use  in  coniic-ction  witli  liquid  uiunnrc — the  valve  action  of  xvlifch  is  so  struple  that 
it  cannot  be  choked  or  thrown  ont  of  gear;  also  a  powerful  1*00 t-ex tractor, which 
gives  a  snfflcient  leverage  to  enable  one  man,  it  is  said,  to  lift  6 tons;  and  they  have 
an  ingenious  iron  tar-barrow,  with  brazier  and  pot,  for  use  by  foresters  when  tarring 
fences. 

Mr.  N.  Ahlbottn,  Leith,  showed  a  patent  composition  for  the  protection  of  younjj 
trees  from  game,  which  has  been  attested  to  be  of  great  utility  by  many  eminent 
foresters.  Tlie  composition  is  tar-like  in  color  and  consistency,  iiou-]>onms  in  its  na- 
ture, docs  no  damage  to  the  tree  to  which  it  is  applied,  and  is  regarded  with  great 
aversion  by  bares  and  rabbits. 

William  Wells,  Leitb,  exhibited  an  approved  comnosition  for  the  filling  up  of  cavities 
in  trees  so  as  to  prevent  the  lodgment  of  water  ana  subsequent  decay ;  and  alongside 
of  it  was  a  patent  varnish  made  of  marine  glue  and  fhsel  oil—ono  of  the  waste  pro- 
dacts  of  the  distillerv—which  can  be  used  as  a  substitute  for  creosote  in  preserving 
fencing,  sleepers,  and  such  like  exposed  limbers.  Applied  to  stout  paper  it  acts  as  a 
water-proofing  agent,  and  strips  of  this  prepared  paper  wrapped  round  a  tree  are 
found  10  i>re8er%'e  it  from  tbe  attacks  of  ground  game. 

A.  Gu^ener  &,  Son,  Glasgow,  exhibited  timbers  prepared  and  preserved  by  a  pat- 
ent  process  for  which  it  is  claimed  that  it  not  only  seasons  timber  in  about  one- 
twelfth  the  time,  but  greatly  increases  its  strength. 

Mr.  James  Dairsle  Morrison,  of  Swanston,  near  Edinburgh,  a  gentleman  wlio  has 
made  ventilation  subjects  a  **  hobby,''  showed  an  ingeniously  constructed  model  of  a 
forester's  hut,  which  aims  at  providing  within  the  space  which  can  be  afforded  in 
such  d\i^elling8  the  most  perfect  conditions  of  healthy  life.  The  principle  embodied 
is  that  of  maintaining  in  an  apartment,  without  creating  an  objectionable  draft,  a 
continuous  current  of  pure  air.  This  fresh  air  is  made  to  enter  at  one  end  of  tho  room 
so  treated  and  to  leave  it  at  the  other  in  a  sort  of  drain  under  the  flooring,  this  drain 
being  carried  into  the  flame  chamber  of  a  newly-invented  oil  lamp  used  for  heating 
the  room,  where  all  impurititjs  are  burned.  The  same  exhibitor  also  shows  a  drying 
shed  in  which  there  is  songht  to  be  obtained  the  drying  of  wood  at  a  low  temperature, 
and  at  the  same  time  the  poisoning  of  all  tbe  conditions  of  low  plant  and  animal  life. 
The  low  amount  of  heat  applied  is  made  to  evaporate  from  the  cells  of  the  wood  every 
trace  of  water,  and  at  the  same  time  to  act  as  the  carrier  of  gaseous  poison,  such  as  car- 
bonic acid  in  different  shapes,  which,  though  harmless  to  the  woody  liber,  kills  all  low 
forms  of  plant  or  animal  life. 

There  were  several  inventions  for  making  wood  non-combustible;  the  cheapest  and 
best  was  said  to  be  Wiikins's  tire-proof  paint,  shown  by  Craig  &  Rose,  Loith. 

The  marquetry  work  exhibited  by  D.  Mongeuot,  Paris,  attracted  much  attention. 
It  is  a  branch  of  furniture  and  decorative  art  not  much  practiced  in  Scotluid,  bnt 
which  is  taught  to  a  considerable  extent  iii  the  technical  schools  of  France.  Work- 
ing with  veneers  cut  to  thinness  ranging  trom  20  to  110  to  the  inoh,  the  artist  frets 
out  bis  design  and  then  fills  up  the  pattern  with  small  pieces  of  differently  colored 
natural  woods,  tJie  effect  being  heightened  by  the  introduction  of  woods  previously 
staino<l  in  the  Mock.  A  table-top  and  several  ornamental  panc-ls  shown  were  very 
pretty,  the  sluuling especially  being  most  delicately  managed.  There  waaalso  shown 
a  log  of  maple  16  iucues  in  diameter  cut  into  a  puper-liixo  roll  of  veneer  340  feet  in 
length. 

Of  parquetry  work,  which  is  a  species  of  wood-iulayiu^^  applied  to  produce  orna- 
mental flooring,  there  were  several  very  fine  samples,  iiotauly  by  Arrowsmith  &  Co., 
London.  ^ 

The  Jocul  cabinet  and  furniture  makers  had  an  annex  all  to  themselves,  and  their 
work,  in  sideboards  and  suites  of  fnruiture,  was  in  the  highest  style  of  art  and  work- 
manship. 

The  rubber  niannfactnrors  were  also  well  represented,  and  the  adaptabijtty  of  rub- 
ber as  a  WHlev-pnioling  material  and  for  use  in  machinery  was  abundantly  illiistratetl. 
In  motion,  was  shown  on  the  ontnido  grounds,  the  most  approved  wood-cutting  and 
pteparing  niachinur>'.    This,  to  many,  was  an  interesting  part  of  the  exhibition. 

The  outside  grounds  referred  to  were  for  the  most  part  allotted  to  nurserymen,  who 
had  laid  them  tastefully  out,  and  showed  in  them  the  newest  ornamental  conifers 
and  otiicr  trees.  A  remarkable  fact  about  the  display,  which  wan  of  a  most  interest- 
ing nature,  was  the  large  number  of  such  trees  which  canio  from  Japan. 

In  what  was  styled  tho  loan  collootion,  there  were  150  cxhibitoi-is— the  exhibits 
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eompmiog  the  most  mlsceUaneous  collection  of  articles,  carious  and  otherwise-* 
more  or  leas  associated  with  forestry  and  forest  produce. 

Dr.  Brandis,  late  inspector-general  of  forests,  India,  sent  a  steel  diameter  cause, 
made  hy  Thooyhil  Beck,  Kehl,  near  Strashurc.  This  instrument  is  used  in  the  tor- 
eits  of  the  Prince  of  Furstenherg,  and  is  certihed  hy  Dr.  Brandis  to  be  the  best  diam- 
eter gau^e  for  foresters. 

A  new  instrnment  for  expeditiously  measuring  heights  and  distances  in  a  simple 
and  accuxal<^  manner  was  shown  by  D.  F.  Mackenzie,  factor,  Morton  Neall,  inventor  and 
patentee.  It  is  styled  a  "  deudrometer,"  and  it  has  received  the  silver  medal  of  the 
Scottish  Arboricultnral  Society.  Not  only  does  Mr.  Mackenzie's  dondrometer  measure 
tl.e  height  of  a  tree  or  other  object  iu  the  same  manner  as  other  deudrometers  when  a 
horizoiual  base  line  can  bo  measured,  but  it  also  measures  with  ease  and  accuracy  the 
height  of  any  objecf  which  can  be  seen  from  any  standpoint,  whether  upon  an  as- 
cending or  descending  base  line.  The  deudrometer  being  jplaced  in  position  and  the 
base  distance  measured,  the  instrument  is  adjusted  in  an  instant,  and  the  height  of 
the  object  is  immediately  ascertained  by  reading  off  tho  figures  on  the  perpendicular 
limb  of  the  instrument.  It  can  also  bo  used  witn  the  same  facility  in  finding  the  dis- 
taooe  to  any  object,  which  is  a  novel  feature  in  ahy  instrument  of  the  kind,  and  likely 
to  make  it  extremely  useful  for  a  variety  of  purposes  besides  those  of  the  forester. 


Of  the  animals  fre<jueii{iiig  woods  and  forests  and  the  insects  which  are  destruct- 
ive to  timber,  a  considerable  display  was  made.  Captain  Wardlaw  Ramsay  exhib- 
ited a  very  fine  collection  of  woodpeckers,  numbering  nearly  300,  from  tbe  spleudid 
collection  of  birds,  comprising  over  50,000  specimens,  which  were  left  to  him  by  the 
late  Marquis  of  Tweednale.  America,  of  course,  supplies  the  larger  number  of  the 
species.  Some  of  them  shown  are  very  rare.  In  tho  Indian  collection  were  two  tiijo 
«{iecJDicns  of  the  |jreat  horu-bill — a  bird  which  mokes  lis  nest  in  the  hollow  trees.  It 
is  the  habit  of  this  small  bird  to  make  his  partner  a  prisoner  during  the  entire  periwl 
of  incabatioui  and  this  he  does  by  plastering  up  the  entrance  to  the  nest,  leaving 
oulya  narrow  slit  through  which  he  feeds  his  imprisoned  mate.  British  Guiana 
b/rd«  and  insects  have  already  been  noticed.  Trophies  of  the  chase  were  leut  by  the 
PHnce  of  Wales,  the  Duke  of  Edinburgh,  and  other  noblemen  and  gentlemen,  and  in- 
cluded the  heads  of  nil  sorts  of  game,  from  the  elephant  and  tiger  to  tbe  stag  shot  la 
tko  Balmoral  forests.  Of  the  insects  which  do  damage  t/O  tr(>es,  the  most  complete 
collection  was  that  sent  by  tbe  reporter.  A  few  cases  of  British  Jnsect^M  wore  exhib- 
ited, bat  for  the  most  part  the  insects  were  uot  named  nor  the  species  of  tree  of  which 
they  are  tbe  pest  distinguished.  In  tho  Indian  department  tbe  ravages  of  thccar- 
lientei^  bee  2md  the  white  ant  were  exemplified,  and  thero  were  also  sections  of  wood 
bhowiug  the  mischief  done  to  timber  by  marine  worms. 

ADDENDUM  TO   X()TK8  OX  TlIK   IMUAN   COl.LKCTION. 

Since  writing  tbe  notes  I  have  learned  that  the  authorities  of  the  India  ofllce  have 
decided,  after  louoh  consideration,  to  d'uroHtinite  (ho  systom  of  training  youu^  men  for 
the  Indian  forestry  service  on  tho  coul incut.  Henceforth  the  resources  within  this 
country  (Great  Britain)  will  be  utilized  for  the  education  of  forest  candidates.  The 
Koyal  Engineering  College,  Cooper's  Hill,  Staines,  is  tho  place  selected  in  thc»  first  in- 
Msuce.  There  a  thoroughly  good  t^^aching  statf  already  existn,  and  the  pr<»ximity  of 
the  edllege  to  the  royal  gardens  at  Kew  will  be  of  advaiita;;e  to  the  students.  One 
thing  it  needed — a  tract  of  forest  seoureiL  for  systemiMio  muuugumcnt  and  prol'oa- 
sioAu  instructiou. 

NEW  ORLEANS  CENTENNIAL  EXPOSITION. 

At  the  at»proiich!ng  World's  Industrial  aiidCottoti  Ceiit^Mtnial  Expo- 
f^ition  at  New  Orleans  the  appropriation  matlo  at  tho  late  session  of 
Congress  will  enable  tbe  Department  to  make  an  exhibition  ilhistrative 
of  forestry,  which,  though  far  from  being  comiilete,  it  is  believed  ^ill 
form  an  interesting  feature  of  the  Exposition,  mid  show  to  iho  multi- 
tudes who  are  likely  to  visit  it  the  practical  value  and  importance  of 
tbe  work  which  the  Department  is  engaged  in  through  its  Forestry 
Burean. 

Personal  visitation  of  many  of  the  wood-working  factories  of  the 
country  by  the  chief  of  tho  Bureau  and  some  of  its  agents,  ami  an  ex- 
tensive correspondence  on  the  subject,  have  resulted  in  securing  a  largo 
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collection  of  useful,  convenient,  and  ornamental  articles,  for  the  supply 
of  which  we  are  indebted  to  our  forests.  These  have  been  sent  to  New 
Orleans,  and  it  is  proposed^hen  the  Exposition  there  is  closed,  to 
brinp:  the  collection  back  to  Washington  and  place  it  on  permanent  «z- 
hibition  in  the  Annex  of  the  Department  as  a  practical  illustration  <Kf 
the  value  of  our  forests  and  the  impoitauce  of  the  work  of  forestry. 

Several  charts  or  graphic  maps  have  also  been  constructed  by  the 
Burton  for  the  New  Orleans  Exposition,  for  the  purpose  of  showing  at 
a  glance  the  relative  amount  of  fore.«fts  in  the  several  States  and  the  . 
diminished  area  of  forests  from  one  decade  to  another. 

FORESTRY  EXPERIMENT  STATIONS. 

In  concluding  the  report  of  the  work  of  the  year  I  renew  the  expression 
of  opinion  that  the  establishment  of  Forestry  Experiment  Stations  by  the 
Government,  alone  or  in  connection  with  the  several  States  through  their 
agiicultural  colleges,  is  very  desirable  and  ought  not  longer  to  be  deJayed. 
Such  stations  are  greatly  needed.  They  are  needed,  among  other  things, 
for  the  purpose  of  testing  the  best  methods  of  planting  and  cultivating 
trees,  to  ascertain  the  adaptation  of  trees  to  different  poils  and  expos- 
ures, to  decide  some  questions  in  regard  to  the  influence  of  trees  upon 
the  atmosphere  in  their  vicinity,  to  investigate  the  history  and  habits 
of  insects  which  are  injurious  to  trees  and  the  means  of  checking  their 
ravages.  There  are  a  great  many  questions  in  regard  to  the  growth 
and  management  of  trees,  arising  from  time  to  time,  which  for  their  sat- 
isfactory investigation  require  some  such  agency  as  an  Experiment 
Station,  where  scientific  and  patient  observation  can  be  secured  under 
the  most  advantageous  circumstances  and  without  disturbance  or  in- 
terruption. Such  experiment  stations  might  well  be  established  in 
each  of  our  States.  In  every  point  of  view  they  would  be  advantageous. « 
It  mi^ht  be  desirable,  perhaps,  for  the  General  Government  to  co-oper- 
ate with  the  States  by  making  appropriations  which  would  in  part  meet 
the  expenses  of  sudh  stations,  and  having  in  return  a  voice  in  their  man- 
agement. But  it  would  seem  that  there  should  be  one,  if  not  more,  of 
such  stations,  which  should  be  under  the  control  of  the  General  Gov- 
ermment  alone,  which  should  be  managed  in  a^broad  and  comprehensive 
way  and  be  restricted  in  its  investigations  by  no  local  situation  or  cou- 
edderations. 

SCHOOLS  OF  FORESTRY. 

In  my  report  of  last  year  I  gave  such  consideration  to  the  subject  of 
Schools  of  Forestry  and  treated  of  them  at  such  length  that  there  seems 
to  be  no  occasion  now  to  do  more  than  express  the  opinion  that  the 
time  has  come  when  we  should  lay  the  foundation  of  at  least  one  such 
school  of  instruction  in  forestry. 
Respectfully  submitted. 

N.  H.  EGLBSTON, 
Chitf  of  Bureau  of  Forestry. 
Hon.  George  B.  Loring, 

OomffitMtonar  of  AgrumUwre. 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OP 
ANIMAL  INDUSTRY. 


SiB:  I  have  the  honor  to  herewith  transmit  my  annual  report  for  the 
current  year,  embracing  the  results  of  the  more  important  experiments 
and  investigations  of  the  Veterinary  Division  previous  to  the  passage 
of  the  act  creating  this  Bureau,  and  a  part  of  the  work  accomplished 
since  its  organization.  For  a  detailed  statement  of  the  work  of  the 
Bureau,  embracing  the  results  of  experiments  in  the  laboratory  and 
experimental  stations,  and  many  important  investigations  made  by  its 
experts  and  agents,  I  have  to  refer  you  to  the  First  Annual  Beport  of 
the  Bureau  of  Animal  Industry. 
Bespectfhlly  submitted. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry. 
Hon.  Geobge  B.  Lobing, 

Commiesianer  of  Agriculture. 


INVESTIGATIONS  OF  PLEUEO -PNEUMONIA. 

DISTBIOT  OP  OOLUMBU. 

No  systematic  inspection  of  cattle  has  yet  been  made  in  the  District 
of  Columbia,  but  we  have  secured  a  number  of  sick  cows  which  have 
been  slaughtered  and  examined  in  order  to  determine  the  nature  of  the 
disease  from  which  they  were  suffering.  Other  cases  have  been  brought 
to  our  attention  by  Dr.  To  wnshend,  the  able  health  officer  of  the  District, 
in  regard  to  which  we  have  made  all  the  investigations  that  were  pos- 
sible.  During  the  year  we  have  in  this  way  found  the  disease  in  ten 
stables  in  which  more  than  one  cow  was  kept,  and  in  three  othera  in 
which  the  diseased  animal  was  the  only  one  owned.  In  one  stable  two 
have  died  ;  in  a  second,  one  had  died  and  two  were  sick ;  in  a  third 
five  had  died  and  six  were  more  or  less  affected ;  in  a  fourth,  two  had 
been  lost ;  in  a  fifth,  six  had  been  lost ;  in  a  sixth,  five  had  died ;  in  a 
seventh,  three  had  died ;  and  in  the  remaining  three  stables  the  loss,  so 
far  as  we  are  aware,  has  been  one  animal  each. 

The  total  number  of  animals  referred  to  above  is  twenty-seven  which 
have  died,  and  eight  which  were  sick  at  inspection.  In  these  cases  the 
symptoms  and  post-mortem  appearances  of  the  amimals  examined  were 
thoBe  of  conta^ous  pleuro-pneumonia,  and  the  history,  when  it  could 
be  obtained,  also  pointed  in  this  direction.  The  following  instance  is 
an  illustration  of  this : 

A  cow  belonging  to  Mrs.  Flanigan,  of  Benning's  road,  was  discovered 
■id^  May  22, 1889.    The  symptoms  were  a  severe,  dry  cough,  emada- 
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their  formation  a  number  of  days  before  the  death  of  the  animal.    The 
luupf  tissue  presented  no  signs  of  hepatization. 

The  second  cow  examined  was  brought  to  the  Station  over  two 
months  before,  and  at  the  time  of  this  examination  was  somewhat 
emaciated.  She  was  coughing  when  first  seen,  had  little  appetite,  and 
an  examination  of  the  lungs  showed  dullness  and  loss  of  respiratory 
murmur  over  the  lower  part  of  the  right  lung. 

Three  animals  had  previously  been  lost  in  the  stable  from  which  she 
came,  and  before  de^Jith  they  presented  symptoms  of  lung  disease. 

This  cow  was  slaughtered,  and  on  opening  the  cavity  of  the  thorax 
the  left  lung  was  found  adherent  to  the  diaphragm  and  the  right  lung 
to  the  costal  pleura.  The  right  lung  contained  four  or  five  masses, 
varying  from  two  to  four  inches  in  diameter,  surrounded  by  a  thin  cyst 
wall  and  composed  of  hepatized  lung  tissue  in  a  disintegrating  condi- 
tion. 

The  third  animal,  which  was  also  somewhat  emaeiated,  was  obtained 
Janhary  10,  from  a  stable  where  two  cows  had  been  lost  in  the  preced- 
ing summer.  She  had  been  purchased  for  $50  two  or  three  months 
before  she  sickened,  and  was  at  that  time  in  good  health.  When 
brought  to  the  Station  her  temperature  was  104^  F.,  and  there  wad  com- 
plete dullness  and  loss  of  respiration  over  the  left  lung.  Her  conditioa 
was  substantially  the  same  on  the  day  of  examination,  January  12, 
When,  after  slaughter,  the  ribs  of  the  left  side  were  removed,  a  oonsid 
erable  quantity  of  amber -colored  liquid  escaped.  This  lung  was  com 
pletely  hepatized  and  solidly  attached  to  both  the  ribs  and  diaphragm 
A  section  of  the  lung  disclosed  the  interlobular  tissue  distended  witi: 
lymph,  though  not  to  the  degree  sometimes  seen.  There  was,  how 
ever,  a  very  distinct  marbled  appearance,  and  a  difference  of  coloration 
between  the  upper  and  lower  parts  of  the  lung  that  probably  resulted 
from  a  difference  in  the  age  of  the  hepatization  in  these  two  i)ortionB 
The  right  lung  of  this  animal  was  in  a  normal  condition. 

A  fourth  cow  was  obtained  &om  a  Washington  stable  the  same  day 
that  the  above  examinations  were  made.  She  died  during  the  night  of 
January  12.  Her  appearance  before  death  and  the  condition  of  her 
lungs  when  examined  were  very  similar  to  that  of  the  third  cow  men- 
tioned above. 

May  1, 1884,  a  sick  cow  was  reported  at  Miss  Fannin's,  on  M  street, 
in  this  city.  She  was  examined  the  same  day  and  found  to  be  moaning 
with  each  expiration ;  her  breathing  was  labored ;  there  was  salivation, 
extended  head,  and  elbows  turned  out.  The  bronchial  breathing  was 
loudest  on  the  right  side ;  the  left  side  was  very  dull  on  percussion  up 
to  and  somewhat  above  the  median  line.  The  right  side  had  a  dull 
area  at  lower  portioTi  of  thorax  and  another  above  the  median  line. 

May  5,  this  animal,  now  sinking  rapidly  and  already  tympanitic,  was 
slaughtered.  The  autopsy  revealed  the  left  lung  completely  solidified 
with  the  exception  of  a  very  small  part  of  the  anterior  lobe.  Various 
stages  of  inflammation  were  to  be  seen  in  the  different  parts  of  the  Inng. 
There  were  thick  false  membranes  and  solid  adhesions  to  the  dia- 
phragm and  costal  pleura.  The  right  lung  was  extremely  emphysema- 
tous, and  parts  of  it  adherent  to  the  costal  pleura,  but  there  was  no 
hepatization  of  its  tissues. 

OONNECTIOTTT. 

In  the  latter  part  of  August,  1883, 1  investigated  an  outbreak  of  dis- 
ease at  Salem,  Conn.,  which  hud  affected  cattle  on  the  fionns  of  H.  E. 
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nccticut.  uutil  nino  weeks  after  tbo  cxcliango,  and  tiiat  it  was  admitted 
to  have  existed  in  Decline's  herd  four  weeks  earlier  than  it  appeared 
amonff  Williams' eattle;  and  considering,  further,  ihat  the  vicinity  of 
Kew  Durham  has  long  been  infected  with  pleuro  pneumonia  while  none 
had  previously  existed  in  the  neighborhood  of  Salem,  and  the  probabil- 
ity is  that  the  disease  was  carried  from  New  Jersey  to  Connecticut. 
There  is  one  other  possibility,  howevei%  viz.,  that  both  cows  wei'e  in- 
fected on  the  boat  or  between  the  boat  landing  and  Decline's  place. 

This  theory  is  not  probable,  for  the  reason  that  a  second  cow  was  sick 
at  Decline's  by  the  last  of  May,  and  this  would  require  the  assumption 
that  two  full  periods  of  incubation  had  elapsed  between  April  10  and 
May  30 ;  that  is,  within  six  weeks.  Now,  it  is  very  seldom  that  the  pe- 
riod of  incubation  of  pleuro-pnenmonia  is  less  than  four  weeks,  and  it 
is  generally  longer  than  this;  consequently,  it  is  very  unlikely  that  in 
two  successive  cases  on  the  same  farm  it  would  be  reduced  to  three 
weeks.  The  admitted  fact  that  both  sickened  at  about  the  same  time 
is  an  indication  that  both  were  Infected  at  the  same  time,  and  from  a 
common  source,  rather  than  that  one  contracted  the  disease  from  the 
other. 

A  second  visit  was  made  to  the  farm  September  7,  in  company  with 
Hon.  E.  H.  Hyde  and  T.  S.  Gold,  of  the  State  Commission  on  Diseases 
of  Animals,  and  Doctors  Thayer,  Bice,  and  Parkinson.  At  this  time  the 
bull  and  ox  still  presented  symptoms  of  pleuro-pneumonia.  The  cow, 
Mollie  3d,  was  again  carefully  examined  and  showed  a  rather  large 
area  of  dullness  over  the  region  of  the  heart  and  another  low  down 
on  tlie  right  side.  My  own  opinion  was  that  this  dullness  did  not  indi- 
cate any  disease  of  the  lungs,  though  some  of  the  others  thought  dif- 
ferently. It  was  admitted  by  all,  however,  that  there  were  no  positive 
signs  of  diseased  lungs  in  her  case. 

A  third  visit  was  made,  in  company  with  the  same  gentlemen,  with 
the  exception  of  Dr.  Thayer,  September  12,  when  the  ox  meutioued 
above  was  slaughtered  and  examined.  This  animal  was  now  believed 
by  tlie  owner  to  have  recovered.  The  autopsy  revealed  the  left  lung 
solidly  attached  over  a  large  surface  to  the  thoracic  wall  and  dia- 
))hragm.  One-third  of  the  organ  wiis  enc^'sted  and  beginning  to  disiu- 
tegrate,  another  third  t^howed  more  recent  hepatization  and  was  not 
yet  encysted.  A  section  showed  the  characteristic  marbled  ap|iearauce, 
and  the  difference  in  the  age  of  the  inflammatory  process  in  various 
parts  of  the  lung. 

Members  of  the  State  Commission  have  since  informed  me  that  the 
bull  continued  to  fail  and  was  destroyed  by  the  owner  on  the  27th  of 
October.  Before  this,  however,  the  Commission  was  called  September 
18  to  see  a  new  case  of  the  disease,  which  had  developed  on  the  fiEU'ui 
of  Amos  Williams,  the  second  neighbor  south  from  the  originally  in- 
fected premises.  This  was  a  cow,  which  presented  the  typical  symp- 
toms (ind  post'inoriem  appearances  of  pleuro-pneumonia,  having  been 
condemned  and  killed  by  the  Commission. 

To  recapitulate:  H.  E.  Williams  had  seven  animals  affected  out  of  his 
herd  of  nine  by  the  introduction  of  the  cow  from  New  Jersey,  which 
animal  was  so  slightly  diseased  as  never  to  attract  attention.  Of  the 
seven  sick  ones  three  died  of  the  disease.  Two  of  those  slaughtered 
pobably  could  not  have  recovered ;  one  of  the  slaughtered  oxen  was 
improving,  while  the  remaining  cow  was  very  sick  when  I  last  saw  her. 
The  adjoining  farm  on  the  north  and  the  second  one  on  the  south  each 
lost  one  animal  fiom  the  disease.  There  were,  conseqnently,  nine  ani- 
mals affected  in  this  outbreak. 
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PENNSYLVANIA. 

October  3  and  4  I  visited  Cheater  County,  Pennsylvnnia,  in  company 
TTitli  Mr.  T.  J.  Ed^e,  spedal  a^tsnt  of  the  governor,  and  Dr.  Iiridp:e,  JSUie 
Veteriuariau.  On  the  farm  of  W.  P.  Thomaa  1  wltnesiied  the  «lanjrhter 
of  *'{  eowM,  and  on  the  farm  of  J.  U.  Garret  I  saw  r)  others  killed, 
these  having  been  condemned  by  tlie  Btute  nuthoritien  n.s  ail'ectx^d  ^ith 
(toura^ons  ideuro-pneiunouia.  The  autopBieA  revealed  the  exiatenct'.  of 
a  ver>'  similar  condition  in  eaeh  of  the  animals.  In  most  cases  u  whole 
lang  Vaa  bepatdaed  and  tirmly  attached  to  thediaidiragm  and  ribs.  In 
several  of  the  animals  both  luup^  nere  affected.  The  pleural  cavity 
contained  large  quantities  of  straw-colored  ellu^^iou,  and  the  connective 
tissne  of  the  lungs  was  excessively  distended  with  exudation  of  a  simi- 
lar liquid.  The  inflammation  was  very  plainly  of  a  i)rogressivo  char- 
acter, and  the  marbling  of  the  lung  was  as  distinct  as  in  any  cases  I  have 
ever  seen. 

The  disease  was  introduced  into  this  section  by  a  car-load  of  14  cows 
brought  by  John  Noble  from  Baltimore.  Where  these  cows  were  orig- 
inally infected  is  a  contested  point  between  the  authorities  of  Penn- 
sylvania and  those  of  Maryland  j  but  there  is  no  reason  to  doubt  that 
the  outbreak  near  West  Chester  was  caused  by  this  lot  of  animals. 

These  cows  were  sold  as  follows :  July  19,  tb  W.  H.  Shepherd,  1 ;  July 
26,  to  W.  P.  Thomas,  3 ;  July  20,  to  H.  Euches,  4 ;  July  27,  to  J.  If. 
Garret,  2  ;  August  1,  to  J.  Kelly,  2 ;  not  traced  at  tinie  of  report,  li. 

Mr.  Shepherd's  cow  was  found  sick  with  ^^ymptoms  of  pleuropncu- 
nionia  September  8,  and  slaughtered  by  the  State  authorities.  The 
autopsy  revealed  the  characteristic  lesions  of  lung  plague.  September 
13  a  cow  was  found  affected  with  the  same  disease  and  slaughtered  on 
Mr.  Garret's  farm.  September  20  it  was  necessary  to  slaughter  one  of 
Mr.  Thomas'  cows.  October  1  it  was  found  that  two  cows  had  already 
died  on  Mr.  Euches'  farm,  and  that  six  others  were  sick. 

Acoording  to  information  received  from  Dr.  Bridge,  October  23, 1834, 
the  number  of  cattle  exposed  and  slaughtered  on  account  of  siukupss 
was  as  follows: 


Owner. 


I  Number 


W.  p.  TkofUfiii  .. 

J.  B.  U«rrpt    ... 
W.  U.  Shepbcra . 


Total. 


N  amber 
killed. 


4-2 
li 
14 

1 


Eight  adjoining  herds  were  infected  by  the  al>ove,  as  follows: 


Owner. 


Number 
expoMil. 


Number 
killed. 


W.H.?«tt 

>tS.Gfine(t.... 

KJ.U^rte 

C.^medley 

<*♦«©.  V.  Hiigbf* . 
W.F.lmtlWi... 


IC 


*  V. »?  w.'iLii'adiiy !  ^^*  r " !  .\\\  ^\\' .\" .' ^^' .\\* ."  "  ^" ' " 

21 

I 
9 

Total 

127 

CO 

1 

D 
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The  affected  cows  which  I  saw  were  native  animals  in  good  conditioiL 
They  had  excellent  pastures  to  ran  on,  and  there  was  no  local  caose 
whatever  which  could  be  suspected  of  producing  this  or  any  other 
disease.  Besides,  the  time  of  year  was  not  one  in  which  acute  long 
diseases  are  seen  amofag  cattle.  Nearly  every  one  of  the  affected  lungs 
which  I  saw  when  in  this  State  showed  the  typical  lesions  of  pleuro- 
pneumonia so  plainly  that,  according  to  the  best'  authorities  in  tlie 
veterinary  profession  the  world  over,  any  one  of  them  would  have  been 
sufficient  to  afford  a  safe  basis  for  diagnosing  the  disease. 

Besides  the  herds  infected  by  the  contagion  introduced  with  the  lot 
of  cattle  from  Baltimore,  six  herds  have  beto  infected  &om  other  sources 
since  September,  1883.  The  following  table  shows  the  number  exposed 
in  each  of  these  and  the  number  destroyed  after  showing  symptoms  of 
the  disease: 


Owner. 


Number   Xunlier 
expoMd.1  UIM. 


F.  Cftrr 

8 

5 

20 

• 

17 

10 

1 

w.  wniiffFDmi  -r 

2 

F.  Gftllov 

U 

Heiaev 

5 

Hyert ^ 

2 

J.Noble - - -- 

f 

Totil 

64 
232 

21 

111 

Totf^l  for  Stftte  of  PenDiiylrftni* , 

298 

142 

^ 

NEW  JEBSEY. 

Dr.  Bowland,  an  Inspector  of  this  Department,  stationed  at  Jersey  City, 
K.  J.,  discovered  during  the  summer  of  18S3  that  animals  affected  with 
pleuro-pneumonia  were  being  shipped  to  New  York  from  Hunterdon 
County,  New  Jersey.  An  investigation  was  ordered  by  Dr.  E.  M.  Hunt, 
secretary  of  the  New  Jersey  State  board  of  health,  and  a  number  of 
herds  were  found  in  Hunterdon  County  which  had  been  fbr  some  time 
affected  with  this  disease.  Owing  to  the  fact  that  the  owner  of  the 
affected  herds  was  a  large  cattle  dealer  who  gathered  up  cheap  imimals 
from  various  parts  of  New  Jersey  and  Pennsylvania,  and  to  the  ad- 
ditional fkct  that  the  disease  had  been  upon  his  premises  for  an  indefi- 
nite time,  the  origin  of  the  trouble  could  not  be  satisfactorily  traced. 

The  owners  of  the  infected  herds  had  resorted  to  inoculation  to  arrest 
the  progress  of  the  disease,  and  it  was  said  that  all  fresh  animus  which 
arrived  were  speedily  inoculated.  In  spite  of  this,  however,  the  losses 
were  very  heavy,  though  their  fiiU  extent  could  not  be  ascertained.  Dr. 
Miller,  who  investigated  the  condition  of  these  animals,  November  1, 
informed  me  that  out  of  one  herd,  containing  60  head,  22  had  been  lost; 
fh)m  another  containing  65  head,  8  were  known  to  have  died,  and  1  was 
killed  to  obtain  virus  for  inoculation ;  from  another,  containing  46  head, 
8  had  died ;  from  a  fourth,  containing  70  head,  10  had  died;  and  from 
a  fifth,  6  had  died.  There  had,  consequently,  been  at  least  55  deaths: 
in  addition,  a  certain  number  had  partially  recovered,  and  some  diseased 
animals  had  been  sold. 

According  to  the  best  information  we  could  obtain  the  total  nninher 
of  cases  of  pleuropneumonia  which  had  occurred  in  this  county  was 
not  less  than  100.  These  herds  were  quarantined  and  the  State  authori- 
ties are  doing  everything  possible  with  their  limited  appropriation  to 
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stamp  ont  tfao  disease ;  bat  where  so  many  animals  have  been  exposed, 
and  xrhero  the  conta^on  has  been  sown  broadcast  over  the  pastures  of 
half  a  dozen  farros^  experience  shows  that  it  is  next  to  impossible  to 
remove  all  danger  except  by  killing  all  animals  exi>08ed  and  qnaran- 
dfling  the  farms  for  a  long  time. 

UABTLANB. 

Oiring  to  the  variety  of  reports  in  regard  to  the  existence  of  pleuro- 
pneumonia in  Maryland,  Dr.  Bose  was  directed  to  proceed  to  Balti- 
more during  tlbe  last  week  of  October,  1883,  and  examine  a  sufficient 
number  of  stales  to  form  a  basis  for  conclusions  in  regard  to  the  dis- 
tribution of  the  discSase  in  that  section.  The  cases  of  sickness  men- 
tioned are  only  those  in  which  the  symptoms  indicated  pleuro-pneu- 
monia.  The  following  is  a  list  of  stables  in  the  order  in  which  they 
were  examined,  with  a  condensed  summary  of  the  informatiou  ob- 
tained: 

stable  No.    1 :  Contains  thirty-fiye  cows.     One  chronio  case,  two  recent  deaths. 

Stable  No.    2 :  Thirteen  cows.    No  disease. 

Stable  No.    3 :  Sixteen  cows.    One  chronic  case,  two  recent  deaths. 

Stable  No.    4  :  Seven  cows.    No  informatioD. 

Stable  No.  5 :  Nineteen  cows.  Admit  that  cows  are  exchanged  as  soon  as  they 
show  ngas  of  disease. 

Stable  No.    6:  Nine  cows.    Three  recent  deaths. 

Stable  No.    7 :  Two  cows.    Admits  recent  deaths  from  long  disease. 

Stable  No.    8 :  Thirteen  cows.    Two  recent  deaths  from  acnte  long  disease. 

Stable  No.    9 :  BcYenteen  cows.    Haye  lost  manr  in  the  past.    All  are  now  well. 

Stable  No.  10 :  Eighteen  cows.    Have  lost  two  dnring  the  summer. 

Stable  No.  11 :  Nineteen  cows.  Wonld  neither  allow  an  examination  nor  give  in- 
formation. 

Stable  No.  12 :  Seven  cows.    None  sick.    No  infonnation. 

Stable  No.  13 :  Eleven  cows.    None  sick. 

Stable  No.  14 :  Fifty-six  cows.  One  acute  and  four  chronic  cases  of  plenro-pneu- 
monia.    Have  lost  heavily  in  past  years. 

Stable  No.  15:  Eighteen  cows.  Five  sick  wdth  acnte  lung  disease  within  two 
months,  of  which  three  died. 

Stable  No.  16:  Forty-two  cows.  Acknowledge  a  loss  of  over  200  cows  from  lung 
disease  within  three  years.    Several  no^  conghing. 

Stable  No.  17 :  Fifty  animals.    No  disease. 

Stable  No.  18:  TJiirty-eix  animate.    No  disease. 

Stable  Nb«  19:  Origioal  herd  12  animals.  Three  died  during  September  and  October. 
Calf  died  in  October  which  State  Veterinarian  examined  and  pro- 
nounced affected  with  plenro-pnenmonia.  Three  still  sick  with 
same  disease.  First  cow  to  sicken  came  firom  another  stable  in 
Baltimore  within  a  few  weeks. 

The  herds  in  the  nineteen  stables  referred  to  above  contained  398  ani- 
mals, of  which  12  were  found  to  be  siek  or  only  partially  recovered  at 
the  time  of  inspection;  3  cows  had  recently  been  exchanged  while  sick, 
and  18  recent  deaths  had  occurred.  The  total  number  of  animals  which 
had  recently  sickened  with  symptoms  of  plenro-pneumonia  in  the  above 
Btables  was,  consequently,  33,  or  8.3  per  cent 

This  inspection,  while  it  cannot  be  taken  as  a  very  accurate  indica- 
tion of  the  proportion  of  the  Baltimore  dairy  cattle  which  are  con- 
stantly affected  with  pleuro-pneumonia,  is  nevertheless  sufficient  to 
show  that  a  very  large  proportion  of  the  stables  are  infected,  and  that 
many  cases  of  the  disease  occur. 

A  considerable  number  of  inoculation  and  cohabitation  experiments 
hare  been  made  and  are  still  in  progress,  and  will  be  given  in  detail  iu 
the  Fv8t  Annnal  Report  of  the  Bureau  of  Anilnal  Industry. 
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THE  OUTBBEAK  OF  PLBURO-PNBUMONrA  IN  THE  WEST. 

On  the  16th  day  of  July^  1884,  Dr.  Tramliower  was  requested  to  visit 
a  oow  at  Sterling,  111.,  belonging  to  Mr.  C.  A.  Keefer.  He  found  one  of 
bis  tborougbbrcd  Jersey  cows,  aged  about  six  years,  with  the  following 
symptoms: 

The  skin  was  abnormally  dry  and  dead-looking,  the  animal  standing 
with  the  bead  extended  and  ibe  ears  slightly  drooping,  coughing  frc- 

auently  and  protrndiug  the  tongue.  The  character  of  the  cough  was 
ry,  harsh,  and  rather  weak,  bat  not  very  painfnl.  The  eyes  were 
bright  and  prominent,  respinitiou  50,  pnlse  04,  weak  but  regulaor,  tem- 
perature 103.80  F.  Auscultation  on  the  right  side  of  the  chest  revealed 
a  snbcrepitant  sound  immediately  behind  the  shoulder,  a  little  below 
the  median  line.  In  the  middle  and  superior  regions  (he  respiratory 
mutmnr  was  slightly  augmented ;  percussion  elicited  a  trifling  duUueRS 
over  the  lower  third  of  the  fourth  and  flith  ribs.  In  other  parts  nu  ab- 
normal sound  was  produced,  with  the  exception  of  a  slightly-increased 
resonance  over  the  middle  and  superior  regions.  On  the  left  side  a  loud 
murmur  or  sonorous  rhonehus  was  beard  in  the  median  region  behind 
the  shoulder^  accompanied  by  a  dry  and  soft  rubbing  sound;  below  this 
part  no  respiratory  murmur  was  audible,  but  in  the  act  of  coughing  a 
gurgling  or  splashing  sound  was  heard  as  that  of  a  liquid  beluga  sud- 
denly agitated  in  a  cavity.  Percussion  revcaletl  dullness  over  the  cen- 
tral and  lower  posterior  portions  of  the  lung.  No  abnormal  sensitive- 
ness was  manifested  by  pressure  being  applied  along,  the  spine  or  j[>er- 
cussiou  over  the  chest.    The  history  of  this  case  is  as  follows: 

Mr.  Keefer  saw  this*  cow,  Lass  O'Lowrie,  oil  the  stock-farm  of  W.  C. 
Clarke,  Greneva,  111.,  on  the  Gth  day  of  April.  At  the  same  time  he  also 
saw  there  two  other  cows,  Tama  Warren  and  Nutrina  of  Tunlaw;  all 
three  had  the  appearance  of  unthriitiness,  the  hair  looking  rou^h  and 
dry,  but  this  was  attributed  to  a  severe  winter  without  proper  care, 
and,  in  the  case  of  Lass  O'Lowrie,  to  recent  calving.  On  the  Gth  of 
June  Mr.  Keefer  bought  the  latter  animal  from  Mr.  Clarke  upon  tlie 
representation  that  she  was  perfectly  healthy.  She  Was  shipjjed  9u  the 
8th,  and  was  four  hours  in  transit.  When  Mr.  Keefer  took  her  from  the 
car  and  drove  her  to  his  place  she  coughed  frequently,  and  her  hair  looked 
bad.  Bfae  was  thin  in  flesh  and  yielded  no  milk.  Sue  calved  somo  t  ime 
in  March  and  was  again  pregnant.  From  this  time  on  she  gradually  be- 
camepoorerand  weaker.  Themilksecrction  remained  entirely  suspended. 
She  stood  in  the  field  away  from  the  other  cattle,  and  usually  rosteil  on 
the  right  side  when  in  a  recumbent  position.  Kuniination  was  entirely 
suspended,  appetite  oapriciotts,  cough  increasing  in  frequency,  and  had 
paroxysms  of  almost  incessant  coughing,  lasting  in  the  early  morning 
for  an  hour  or  longer ;  nose  alternately  moist  and  dry }  occasionally  h 
string  of  mucus  would  be  noticed  to  drop  from  the  nostrils;  the  cou^li 
l)ecanie  more  painfnl  and  the  tongue  was  protruded  in  the  act; ;  frequent 
gmting  of  the  teeth  was  heard;  no  hregnlarity  of  thex)ulse  or  t^yiupa- 
nitis  was  noticed ;  no  arching  of  the  back  or  turning  out  of  the  elbo%vs ; 
no  moan  or  grunt  accompanied  respiration ;  no  rusty  colored  and  no 
discolored  expectoration  was  coughed  up.  The  case  was  thought  to  be 
one  of  tuberculosis,  and  isolation  was  recommended,  and  slaughter  and 
burial  as  soon  as  he  could  decide  upon  the  necessity  of  the  meaanrc. 
Be  was  requested  to  give  notice  and  allow  a  post-mortem  examination 
to  be  made  when  she  was  slaughtered,  or  in  case  she  should  die.  On 
the  morning  of  the  24th  she  was  bled  to  death.  On  oa.aminatioii,  tlic' 
anterior  lobe  of  the  right  lung  was  found  tilled  with  tubercles  covering 
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a^pace  4  inches  in  cTianwter  j  they  presented  different  stages  of  devel- 
opment, some  containing  a  thick  yellow  or  inspissated  pas,  while  others 
were  undergoing  a  caseous  degeneration  or  calcifiC!\tion,  and  still  others 
appeared  as  small,  indnrate^  brown,  or  reddish,  circumscribed  spots 
in  the  interlobnlar  tissue.  There  was  very  slight  adhesion  between 
the  visceral  and  parietal  pleura  at  the  inferior  and  anterior  extremity 
of  the  right  lung ;  the  superior  and  posterior  ibur -fifths  of  the  right  Inng 
wag  apparently  healthy ;  on  the  left  side  there  existed  extensive  adhe- 
sion of  the  posterior  lobe  of  the  left  long  to  the  side  of  the  chest  and 
diaphragm,  implicating  almost  the  whole  of  the  adjacent  side  of  the 
pericardium ;  a  large  amount  of  firm  gelatinous  eindation  and  strong 
tibfous  bands  united  the  inferior,  posterior,  and  central  portions  of  the 
posterior  lobe  firmly  to  the  x>ericardium,  diaphragm,  and  eostal  pleura-; 
no  abnormal  effusion  was  present  in  eitW  side  of  the  chest;  no  indica* 
tions  of  the  recent  affection  of  the  pleura  were  seen ;  the  anterior  lobe 
of  the  left  lung  contained  numerous  tubercles  and  abscesses  from  the 
smallest  visible  size  to  half  an  inch  in  diameter ;  many  tuberculons 
nodules  coalesce<l  so  as  to  form  large  irreguldfl|l'-shaped  masses;  in  the 
posterior  lobe,  beginning  at  the  bifhrcation  of  the  trachea  and  extend- 
ing downwards  and  backwards,  was  discovered  a  cavity  10  inches  in 
length,  which  oontained  a  pint  of  fluid  of  a  grayish-black  color  of  very 
offensive  odor,  holding  in  suspension  disintegrated  lung  tissue;  also 
in  this  cavity  was  discovered  a  mass  of  infarcted,  necrosed  lung  tis- 
sue, weighing  2  x>ouncl8;  the  part  nearest  the  right  lung  was  break- 
ing down  and  liqnefyhag.  Another  mass  of  dead  lung,  weighing  4 
ounces,  of  a  yellow,  granular,  or  caseous  appearance,  indicating  that  it 
was  much  older  than  the  larger  mass,  was  found  lying  in  and  partially 
buried  in  a  separate  sack  which  communicated  with  the  larger  cavity. 
The  mass  of  infected  necrosed  lung  on  Section  prewented  a  reddish- 
brown  appearance,  and  the  lobules  were  distinctly  outlined  as  well  as 
the  remains  of  the  larger  blood-vessels  and  bronchi.  The  walls  of  the 
cavity  were  composed  of  fibrous  tissue  one-quarter  inch  thick,  and 
remains  of  blood  vessels  extending  into  and  across  the  cavity.  The 
autero-suporior  portion  of  the  right  lobe  of  the  liver  presented  one 
compact  mass  of  tubercular  nodules,  and  throughout  the  central  parts 
of  this  organ  numerous  tubercles  were  seen.  One  measuring  2  inches 
in  diameter  was  located  at  the  transverse  Assure,  and  was  undergoing 
calcification.  In  the  abdominal  lymphatic  glands  there  were  masses 
of  compact  tuberculous  matter  encysted  in  strong  fibrous  capsules,  one 
of  which  measured  3  inches  in  diameter.  Kcarly  all  of  the  tubercles 
presented  a  bright  yellow  color  on  section,  and  but  few  gray  tubercles 
were  seen,  and  then  only  in  the  lung  tissue. 

pr.  Trumbower  sent  parts  of  the  lungs  and  liver  of  this  animal  to 
Washington  for  my  examination.  The  cow  had  cvklently  been  affected 
^  ith  tuberculosis,  bi^t  the  encysted  mass  of  dead  lung  was  a  lesion 
which  is^  not  produecil  in  this  disease,  but  which  is  a  frequent  result 
of  contagions  pleuro-jmeumonia.  It  seemed  possible,  therefore,  that 
the  two  diseases  might  have  existed  at  the  same  time  in  this  animal, 
t  bough  the  fact  that  xve  knew  of  no  pleuropneumonia  in  that  section 
of  the  country  made  the  presence  of  this  disease  appear  very  doubtful; 

On  investigating  the  condition  of  afiairs  at  Mr.  Clarke's  farm  it  was 
iearned  that  his  animals  had  been  suffering  from  a  disease  that  had 
caused  the  death  of  several  during  tbe  spring  and  summer.  A  cow 
whicli  had  been  sold  to  C.  P.  Coggeshall  and  taken  to  the  farm  of  Mr. 
'I<ifan  Hoy<l,  of  Elmhurst,  was  very  nick,  and  a  second  cow  Imught  by 
Ur.  Boyd  \sm  ako  mk.    On  the  JUlli  of  Augu;it  1  visited  Mr.  Boyd% 
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place,  and  foand  that  the  cow  called  Oream  Ecca,  belongiDg  to  Mr. 
Goggeshall,  had  died  the  20th  of  July;  that  the  cow  Edith  St.  Hilaire 
had  improved  very  madh  during  the  past  two  weeks,  and  was  then  be- 
lieved by  her  owner  to  be  nearly  well.  Another  cow,  called  Dessie  4th, 
belonging  to  Mr.  Boyd's  herd,  was  very  sick.  This  animal  was  suffering 
from  acute  lung  disease,  with  complete  dullness  and  loss  of  respiration 
over  the  right  lung,  and  dullness  over  the  lower  part  of  the  left  side  of 
the  thorax.  Her  temperature  was  105^  F.  An  examination  of  Edith 
St.  Hilaire  revealed  dullness  and  loss  of  respiratory  murmur  over  the 
posterior  part  of  the  right  lung.  An  examination  of  Cream  Ecca  had  ' 
been  made  by  a  local  physician,  who  pronounced  her  affection  to  be 
consumption,  and  called  titie  changes  which  he  saw  in  the  lung  tissue 
caseous  degeneration.  A  piece  of  this  lung  tissue,  which  was  secured 
and  shown  to  me  by  Dr.  Trumbower,  was  hepatized  as  in  pleuro*pneu- 
monia. 

These  facts  appeared  sufficient  to  justify  the  diagnosis  of  contagious 
pleuro-pneumonia,  but  in, the  absence  of  any  history  beyond  the  Clarke 
herd,  and  considering  tl^^act  that  the  only  cow  of  which  a  careiiil  post 
mortem  examination  had  been  made  was  certainly  affected  with  tuber- 
culosis, it  seemed  best  to  reserve  a  decision  until  more  complete  evidence 
had  been  obtained.  In  regard  to  Cream  Ecca,  it  was  said  that  her  sick- 
ness came  on  soon  after  calving,  which  occurred  July  2;  that  she  re- 
tained the  afterbirth  and  failed  from  that  time.  Two  or  three  da^^ 
later  the  afterbirth  was  removed  by  force  and  she  commenced  to  sink 
rapidly  and  died  July  20.  The  autopsy  was  not  made  until  two  days 
later.  There  was  consequently  some  reason  for  thinking  that  her  lung 
disease  might  have  been  the  result  of  septic  infection  as  a  conseqaence 
of  the  forcible  removal  of  the  afterbirth.  In  regard  to  Dessie  4th,  it 
was  said  that  she  had  been  tied  by  one  of  the  farm  hands  to  a  wagon 
in  the  lot  where  she  had  been  exposed  to  a  cold  rain  and  had  undoubt- 
edly suffered  in  consequence.  It  was  believed  by- her  owner  that  this 
exposure  had  aggravated,  if  it  had  not  caused,  her  disease.  In  regard 
to  Edith  St.  Hilaire,  it  was  thought  that  she  might  have  taken  cold, 
and  there  were  some  indications  that  she  had  a  tendency  to  tuberculo- 
sis. Taking  all  tiiese  facts  into  consideration  the  only  safe  course  ap- 
peared to  be  to  make  further  investigations  before  deciding  as  to  the 
nature  of  the  disease,  and  I  urged  Mr.  Boyd  to  allow  the  slaughter  of 
one  or  both  of  his  sick  animals;  this  he  willingly  consented  to  do, 
but  it  was  now  so  late  in  the  afternoon  that  we  postponed  the  slaughter 
until  the  following  day.  On  visiting  the  farm  August  13, 1  found  Mr. 
Boyd  somewhat  undecided  as  to  whether  he  ought  to  allow  the  slaughter 
of  his  valuable  animals  for  examination  without  further  evidence  that 
they  were  affected  with  a  contagions  disease.  While  discussing  the 
matter  one  of  the  Chicago  newspapers  was  received  which  contained  a 
!!en8ational  article  announcing  the  outbreak  of  contagious  pleuro-pneu- 
monia among  Mr.  Boyd's  cattle,  and  a  few  minutes  later  two  reporters 
appeared,  who  had  been  sent  to  make  an  investigation.  It  was  now 
thought  best  to  delay  the  slaughter  and  examination  until  the  fol- 
lowing morning,  when  this  could  be  accomplished  in  quiet  and  with- 
out undue  publicity.  In  the  mean  time  arrangements  had  been  made 
to  isolate  the  sick  animals  fi'om  the  remainder  of  the  herd,  and  two 
cows  which  had  shown  loss  of  appetite  and  an  increased  temperatare 
without  any  perceptible  lesions  of  the  lungs  were  also  placed  by  them- 
selves. On  the  morning  of  August  14, 1  made  a  third  visit  to  Elmharst, 
and  in  the  presence  of  Mr.  J.  H.  Sanders,  member  ef  the  late  Treasury 
Oattie  Commission,  Mr.  Wadham,  and  Mr^  Boyd,  the  two  sick  cows  were 
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slAngbtered.  An  examination  of  the  lungs  of  Edith  St.  Hilaire  showed 
the  posterior  half  of  the  right  long  to  be  adherent  to  the  ribs  and  dia- 
phragm. The  whole  posterior  part  of  the  lung  was  inclosed  in  a  fibrous 
eyst^  the  lung  tissue  being  hepatized,  of  a  reddish  color,  but  still  intact 
and  ftrm.  The  median  part  of  the  left  lung  was  in  the  same  condition. 
With  Dessie  4th  the  inferior  and  posterior  parts  of  the  right  lung 
adhered  bj  thick  false  membranes  to  the  ribs  and  diaphragm.  There 
was  an  abundant  effusion  of  straw-colored  liquid  in  both  sides  of  the 
chest  Two-thirds  of  the  right  lung  was  hepatized^  the  thickened  inter-  . 
lobalar  bands  being  distended  with  exudation  liquid.  There  was  plain 
erideDce  from  the  color  and  appearance  of  the  different  parts  of  the 
iDDg  that  the  inflammation  had  been  of  a  progressive  nature,  and  that 
some  lobules  had  been  invaded  much  later  than  others.  The  left  lung 
was  covered  at  its  posterior  border  with  thick,  white,  false  membranes; 
these  were  also  seen  over  its  anterior  lobej  there  were  blood  discolora- 
tioDS  of  the  plt*ura  and  signs  of  hepatization  in  its  earliest  stage.  In 
this  case  the  intensity  of  the  inflammation,  the  amount  of  lung  tissue 
involved,  the  progressive  nature  of  the  inflammation,  and  the  marbled 
appearance  of  the  lung  made  it  impossible  to  hesitate  longer  in  con- 
clading  that  the  disease  was  contagious  pleuropneumonia.  It  was  in 
every  respect  a  typical  case  of  this  disease. 

Mr.  Boyd  had  been  informed  at  my  first  visit  that  the  disease  was 
probably  pleuro  pneumonia,  and  that  he  should  at  once  take  every  pre- 
caation  to  prevent  the  infection  of  other  animals,  both  in  his  own  herd 
and  in  the  herds  of  his  neighbors;  and  he  was  informed  as  soon  as  the 
examination  of  two  animals  was  concluded  that  there  could  no  longer 
he  doubt  as  to  the  nature  of  the  disease,  and  that  it  would  be  necessary 
to  take  every  possible  precaution  to  prevent  its  spread. 

August  15  I  went  to  Geneva,  111.,  and  examined  the  condition  of  the 
animals  that  were,  still  on  Mr.  Clarke's  farm.  Mr.  Clarke  informed  me 
that  the  firnt  animal  which  showed  signs  of  disease  was  the  bull  Finis 
Lawrence,  which  became  sick  during  the  latter  part  of  May  and  was 
killed  in  June.  The  cows  Ella  Lawrence,  Duchess  of  Broome  County, 
Myrrhine,  and  Damask  all  showed  signs  of  sickness  about  the  middle 
of  Jane.  Ella  Lawrence  was  killed  with  the  bull;  Duchess  of  Broome 
County  died.  Myrrhine  and  Damask  recovered,  and  were  on  the  farm 
at  the  time  the  examination  was  made.  Tama  Warren  had  also  been 
killed,  and  Mr.  Clarke  insisted  that  this  was  because  she  was  worthless 
as  a  breeder.  Six  animals  in  all  had  been  killed  or  had  died  on  Mr. 
Clarktfs  place  since  May.  According  to  accounts  received  from  other 
Boaroes  it  is  probable  that  Tama  Warren  and  Nutrina  of  Tunlaw  were 
sick  as  early  as  April  6. 

At  the  time  my  examination  was  made  Damask  and  Myrrhine  were 
hoth  In  very  good  condition,  showing  more  flesh  than  one  usually  sees 
vith^Jersey  cows.  Their  hair  was  smooth  and  glossy,  and,  externally, 
they  presented  every  api>earance  of  perfect  health.  My  examination 
was  made  in  the  pasture  field,  where,  owing  to  the  wind  and  the  dis- 
turbance caused  by  flies,  it  was  not  as  satisfactory  as  was  desirable. 
At  this  time  the  lungs  of  Damask  showed  no  signs  of  disease.  Myrr- 
hine showed  dullness  and  loss  of  respiration  behind  the  right  shoulder. 
Two  other  cows  in  the  herd  and  two  bulls  presented  more  or  less  evi- 
dences of  lung  disease,  but  this  was  not  sufficiently  marked  to  allow  a 
positive  conclusion  as  to  its  cause.  One  cow  was  evidently  affected 
^th  tuberculosis.  Mr.  Clarke  had  brought  on  bis  place  since  June  1 
one  animal  from  New  Jersey,  three  which  he  had  purchased  at  the 
Epler  sale  at  Viginia,  HI.,  one  from  C.  A.  Keefer,  of  Sterling,  111.,  and 
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several  from  Wisconsin.  It  was  impossible  to  Jndge  from  any  informa- 
tion which  I  conld  obtain  from  him  in  what  manner  the  disease  had 
been  bronght  to  his  place.  As  Ella  Lawrence  had  C/Ome  from  Peoria, 
and  as  I  heard  rumors  of  disease  at  that  place,  I  decided  to  make  my 
next  investigation  there. 

August  16  I  called  on  Messrs.  D.  H.  and  S.  S.  Tripp,  and  on  Mr.  O. 
J.  Bailey,  at  their  offices  in  Pe.oria.  These  gentlemen  at  once  admitted 
that  they  had  lost  animals  from  some  disease,  the  nature  of  which  they 
did  not  understand,  and  they  freely  placed  at  my  disposal  all  the  in- 
formation which  they  could  obtain  bearing  upon  the  matter.  It  was 
here  that  I  gained  my  first  insight*into  the  history  of  the  introduction 
of  the  disease  into  Illinois,  and  I  am  greatly  indebted  to  Mr.  Bailey 
and  to  Messrs.  Tripp  for  the  valuable  assistance  which  they  gave  me. 
The  first  cases  of  this  disease  occurred  in  the  Tripp  herd,  and  they 
assured  me  that  the  only  animals  tljat  had  been  brought  upon  their 
place  for  several  months  before  this  sickness  were  three  cows  pur- 
chased at  the  Virginia  sale,  which  occurred  February  21.  These  cows 
were  Helena  Rex,  Albert's  I^aiisy,  and  Fancy  Le  Brocq.  These  animals 
when  first  brought  from  Virginia  were  taken  to  Mr.  Tripp's  stable 
iu  Peoria,  and  atterwards  Helena  Rex  was  taken  to  his  farm,  which  is 
situated  about  two  miles  from  the  city.  I  have  been  told  oy  people 
who  were  at  the  Virgiuia  sale  that  Helena  Rex  was  coughing  at  that 
time  and  did  not  appear  to  be  in  good  health,  but  Mr.  Tripp  either  did 
not  notice  this  or  wa«  not  impressed  with  the  idea  that  she  was  affected 
at  all  seriously.  The  first  cow  that  presented  unmistakable  evidences 
of  disease  was  Pomare,  a  cow  kept  for  family  use  in  the  town  stable. 
The  earliest  symptoms  were  noticed  with  her  about  the  first  of  Ajiril, 
and  she  died  April  17.  She  was  treated  by  the  veterinary  surgeon  for 
lung  fever,  but  she  had  i)reviously  been  a  good,  healthy  cow.  Helena 
Rex  aborted  April  25,  and  within  three  or  four  days  became  sick  and 
was  treated  for  inflammation  of  the  womb.  She  had  a  cough,  but  after 
a  few  weeks  api)areutly  recovered.  When  I  examined  her,  August  17. 
there  was  dullness  over  a  portion  of  the  right  lung  and  a  creaking  soand 
heard  on  auscultation.  This  lung  had  evidently  been  extensively  af- 
fected, and  a  considerable  part  of  its  tissue  had  been  destroyed  by  dis- 
ease. No  other  cases  of  disease  occurred  until  July  12,  when  the  cow 
Anna's  Orphan  presented  the  symptoms  of  inflammation  of  the  lungs, 
and  died  July  27.  The  next  case  occurred  July  26.  It  was  a  cow  called 
Queenette,  which  died  August  4.  A  post-mortem  examination  showed 
extensive  inflammation  of  the  lungs  and  pleura.  The  last  case  which 
had  occurred  at  that  time  was  a  calf,  daughter  of  Pomare,  which  died 
August  13  after  a  short  sickness.  An  examination  after  death  left  no 
doubt  that  the  disease  was  inflammation  of  the  lungs  and  pleura.  AJl 
of  these  animals  had  been  taken  down  suddenly  with  an  acute  disease, 
which  rapidly  ran  its  course  and  terminated  fatally.  I  was  assured 
that  there  had  been  no  disease  of  this  kind  among  their  cattle,  nor 
among  any  other  cattle  in  the  vicinity,  so  far  as  they  knew,  previous  to 
the  purchase  of  the  three  animals  at  Mr.  Spier's  sale. 

The  first  sickness  in  Mr.  Bailey's  herd  occurred  with  a  cow  called  Lady 
Florentia,  which  had  been  in  his  stable  in  Peoria  up  to  May  10,  and  was 
then  taken  to  his  farm  7  miles  in  the  country.  This  cow  had  not  been  in 
actual  contact  with  any  of  Mr.  Tripp's  cattle,  and  the  only  way  in 
which  the  disease  could  be  accounted  for  in  her  was  that  it  had  been 
carried  by  some  person  going  from  one  stable  to  the  other.  She  showed 
no  signs  of  disease  until  about  the  middle  of  June.  Her  trouble  was 
thought  to  be  indigestion.    She  milked  less  than  usual,  but  still  gave 
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somnch  that  she  could  not  be  dried  up.  She  was  sick  about  three 
weeks,  bat  was  in  pasture  and  had  a  fair  appetite  all  the  time.  When 
1  examined  her,  Au^st  16,  she  still  had  a  bad  cough.  There  was 
dullness  over  the  anterior  and  inferior  portion  of  the  right  lung,  with 
partial  loss  of  murmur  and  a  whistling  sound.  At  that  time  she 
was  said  to  be  improving  in  appearance,  her  eyes  were  bright,  her 
coat  smooth  and  glossy^  and  her  external  appearance  was  that  of  good 
iiealtb.  The  second  animal  to  become  sick  was  Lechene.  She  showed 
the  first  symptoms  about  the  20th  of  June.  There  was  loss  of  ap- 
petite and  milk,  fever,  difficult  breathing,  and  cough.  She  died  Au- 
gust 8,  and  examination  showed  the  right  lung  solid  and  red,  greatly 
enlarged^  and  was  described  as  looking  like  liver;  it  was  adherent 
to  the  ribs  and  covered  with  false  membranes.  The  third  cow  to 
Eicken  was  Champion  De  Pansy.  The  first  symptoms  were  seen  Au- 
gust II  or  12.  August  16,  when  I  examined  her,  there  was  dullDcss 
over  both  lungs,  loss  of  respiration  on  the  right  side,  labored  breath- 
ing, and  a  temperature  of  106|^  F.  August  18  this  cow  was  killed  for 
examination,  in  the  presence  of  Dr.  J.  H.  Kauch,  secretary  of  the  State 
board  of  health.  Dr.  I^.  H.  Paaren,  State  veterinarian,  both  of  whom  I 
had  invited  to  be  present  in  order  that  they  might  see  the  disease  and 
be  convinced  of  its  nature.  An  examination  revealed  the  right  lung 
adherent  to  the  costal  pleura  throughout  its  whole  extent,  and  also 
firmly  attached  to  the  diaphragm ;  the  false  membranes  were  yellowish- 
white  in  color,  and  from  one-fourth  to  one  inch  in  thickness.  Two  gallons 
of  yellow  eftusion  surrounded  the  lung.  The  lung  tissue  was  nearly  all 
hepatized,  marbled  in  appearance,  with  interlobular  connective  tissue 
distended  with  exudation;  the  pericardium  was  thickened  and  covered 
with  false  membranes.  The  left  lung  was  not  hepatized,  but  it  was  con- 
gested throughout,  and  the  pleura  was  covered  with  delicate,  false  mem- 
uranes,  which  were  solidly  adherent  to  the  costal  pleura. 

Disinfection  was  commenced  at  once  at  both  of  these  places,  and 
erery  measure  has  been  taken  to  prevent  the  extension  of  the  disease^ 
The  cow  Lady  Florentia  was  a  very  valuable  animal,  but  I  informed 
Mr.  Bailey  it  was  necessary  for  the  safety  of  his  herd  that  she  should 
be  slaughtered.  This  has  since  been  done,  and  I  learn  that  her  owner 
was  fully  satisfied,  from  an  examination  of  her  lungs,  of  the  importance 
of  this  measure.  The  information  which  I  obtained  here  made  it  seem 
very  probable  that  Mi\  Clarke  had  introduced  the  disease  on  his  place 
also  with  animals  purchased  at  the  Epler  sale.  He  received  from  there 
the  cows  Midnight  and  Nutrina  of  Tuulaw,  and  with  these  was  shipped 
to  his  place  Ella  liawrenoe,  a  cow  that  was  sent  to  the  sale  at  Peoria 
by  Mr.  Tripp.  According  to  the  best  information  I  could  obtain,  Nu- 
triaa  of  Tunlaw  was  the  first  cow  to  sicken  on  Mr.  Clarke's  farm,  and 
Khe  doubtless  was  the  means  of  infecting  his  other  animals.  The  Vir- 
ginia sale  was  quite  a  large  one,  and  animals  from  it  had  been  sent  to 
a  large  number  of  places  in  diflferent  Western  States. 

The  condition  of  affairs  now  seemed  so  very  serious  that  I  returned 
to  Chicago,  and,  with  your  approval,  issued  the  following  circular: 

Department  of  Agriculture, 

rVaehbigtonf  Augutt  20, 1884. 
Ibtte  CaHU-Owners  of  the  United  Slates: 

Owing  to  the  existence  of  a  disease  supposed  to  he  contagioos  plenro-pneumonia  in 
wreral  betds  of  Jersev  oaitle  in  the  State  of  Illinois,  I  hereby  reauest  owners  of  aU 
bfiids  of  Jeiaey  esttle  In  the  United  States,  into  which  new  animals  have  been  intro- 
doced  ihice  Jannary  1,  to  stop  shipments  of  cattle  until  after  October  1.  The  disease 
ito  haTe  been  introduced  by  animals  sold  at  Virginia,  Cass  County,  lUlnois,  in 

Digitized  by  V^jOOQIC 


196    REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

Febrnary,  1884,  and  these  animals  were  widely  distributed  thronfl^h  the  Wwtem  States. 
It  is  hoped,  therefore,  that  persons  owning  cattle  tracing  to  this  sale,  and  all  others 
having  cattle  affected  with  disease  of  the  Inngs.  will  at  once  commnnieate  with  Dr. 
B.  E.  Salmon,  Chief  of  the  Bnrean  of  Animal  Indnstiy,  care  of  the  Breeders'  Gazette, 
Chicago,  111.,  and  clearly  state  the  condition  of  their  herds  and  symptoms  of  the  disease. 
The  attention  of  owners  of  cattle  and  railroad  and  other  transportation  companicJi 
is  called  to  section  7  of  the  act  establishing  the  Korean  of  Animal  Industry,  which 
makes  it  a  misdemeanor,  punishable  by  a  fine  of  not  less  than  $100  or  more  than  ^),tAlO. 
or  by  imprisonment  of  not  more  than  one  year,  or  both,  for  shipping  cattle  afiVctcd 
with  any  contagious,  infections,  or  communicable  disease,  and  especially  the  disea:i« 
l<nown  as  pleuro-pneumooia,  from  one  State  or  Territory  into  another.  The  cordial 
co-operation  of  State  authorities  and  of  all  persons  interested  in  the  welfare  of  our 
cattle  industries  is  cnme&lly  desired  in  oraer  to  avert  this  danger  which  now  menaces 
the  herds  of  the  country. 

GEORGE  B.  LORING, 
Commitiioncr  of  Jgricullure, 

August  22  I  visited  Mr.  Eplert  place  at  Virginia,  secured  a  completo 
list  of  the  animals  which  he  had  sold  on  the  2l6t  of  Febrnary,  and  made 
an  examination  of  the  remainder  of  his  herd.  I  found  no  animals  there 
showing  any  symptoms  of  pleuro-pneumonia,  and  Mr.  Epler  informed 
me  that  he  bad  lost  none  from  his  original  herd  since  the  sale :  but  a 
cow  called  Jessie  of  Oloverside,  which  he  had  bought  at  Beardstown, 
III.,  and  brought  to  his  place  in  April  or  May,  died  in  June  of  an  acute 
lung  disease,  which,  judging  from  the  description  of  the  appearance  of 
the  lungs  that  I  received  from  him,  must  have  been  pleuro-pneumonia. 
A  cow  called  Deerfoot,  which  was  purchased  by  Mr.  Bevis,  of  Virginia, 
at  the  sale,  contracted  pleuro-pneumonia  and  died  in  March.  The  de- 
scription of  the  symptoms  and  appearance  of  the  lungs  was  very  clear 
and  left  no  doubt  of  the  nature  of  the  affection.  This  animal  had  not 
come  in  contact  with  other  cattle  during  her  sickness.  Another  oow, 
called  Jennie  of  Mapledale,  was  sold  to  Porte  Yates,  of  Springfield,  II). 
She  was  afterwards  attacked  with  pleuro-pneumonia  and  died  in  April. 
I  saw  the  owner  of  the  cow  and  the  gentleman  who  made  the  poit- 
mortem  examination,  and  their  statements  show  that  she  had  been 
affected  with  pleuro-pneumonia.  Maud  Holly  was  sold  to  E.  S.  Hod- 
son,  of  Springfield,  and  soon  after  her  arrival  was  treated  for  some 
slight  sickness.  When  I  examined  her,  August  22,  she  was  looking 
well,  but  had  a  cough,  with  slight  dullness  and  loss  of  respiration  over 
the  posterior  part  of  the  left  lung.  Mollie  of  Mapledale  was  sold  to 
Frank  Gaston,  of  Normal,  111.  She  became  sick  April  6,  a  few  days 
after  having  dropped  a  premature  calf.  She  was  supposed  to  be  affected 
with  lock-jaw,  and  no  postmortem  examination  was  made.  It  is  difficult 
to  say  at  this  time  what  really  was  the  matter  with  this  cow,  but  1  am 
inclined  to  think  from  the  history  and  symptoms  of  the  case  that  it  was 
one  of  pleuropneumonia,  although  no  other  animals  in  the  herd  con- 
tracted the  disease.  The  cow  Patalene  was  purchased  by  D.  W.  Kaw- 
lings,  of  Jacksonville,  111.,  but  he  left  her  with  Mr.  Epler  until  April  2  or 
3,  She  was  afterwards  sick,  but  there  is  considerable  discrepancy  in  the 
various  accounts  I  have  received  as  to  the  character  of  her  trouble  and 
the  time  when  she  showed  the  first  symptoms.  Mr.  Eawlings  gave  Dr. 
Trumbower  a  statement  dated  September  22,  in  writing,  that  he  found- 
ered her  a  little  the  first  time  he  fed  her,  and  that  he  called  Mr.  Rock- 
well to  see  her  the  following  Sunday,  and  that  this  gentleman  gave  her 
medicine  on  Sunday  and  Monday  and  possibly  on  Tuesday ;  that  she 
never  was  sick  a  day  after  that  to  his  knowledge.  Mr.  Eawlings  had  pre* 
viously  written  to  me,  under  date  of  August  22,  that  he  understood  from 
inquiries  recently  made  that  his  cow  had  been  affected  with  lung  fever. 
He  knew  she  had  a  very  bad  cough  and  did  not  get  over  it  for  several 
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weeks.  He  stated  that  she  still  coaghed  Once  in  a  while  for  a  few 
minutes  at  a  time,  as  if  she  were  choked.  Charles  Bock  well  stated  to 
Dr.  Trambower  that  his  visit  to  treat  the  cow  Patalene  was  on  the  10th 
of  May.  He  knew  this  from  an  entry  in  his  book,  but  he  fails  to  re- 
member anything  about  her  having  been  overfed.  He  stated  that  she 
had  a  very  bad  cough,  and  he  diagnosed  the  disease  as  inflnenza.  She 
recovered  in  about  four  days.  Soon  aftex  that  she  was  turned  into  Mr. 
Morrison^s  field  to  pasture.  On  the  10th  of  June  a  roan  Short-horn  cow 
Ih* longing  to  Mr.  Eawlings  was  taken  sick  in  the  field,  and  Mr.  Bock- 
well  treated  her.  He  could  not  tell  positively  what  ailed  her,  but  she 
(lid  not  cough  as  bad  as  the  Jersey  cow.  He  treated  her  for  a  month  in 
the  stable  of  Bawlings,  and  accepted  her  in  pay  for  the  treatment.  Mr. 
Rawlings  said  that  she  coughed  very  badly,  and  it  seemed  to  hurt  her 
very  much.  He  thought  she  was  taken  sick  ten  days  or  two  weeks 
after  the  illness  of  the  Jersey.  Mr.  Bockwell  turned  this  cow  itito  the 
Morrison  pasture  for  a  while,  and  then  took  her  to  his  own  barn  and 
kept  her  there  nntil  August  7,  and  she  was  killed  for  beef  a  few  days 
later.  Mr.  Morrison  had  two  cows  in  this  pasture.  One  of  them  be- 
gan to  cough,  and  Thomas  Scott  was  called  to  treat  her  on  the  19th  of 
June.  She  was  sick  and  weak,  though  eatin^^  all  the  time,  and  thin 
looking ;  she  protruded  her  tongue  while  coughing.  Dr.  Tiffany  treated 
two  cows  in  the  adjoining  field,  which,  he  states,  were  affected  with 
simple  catarrhal  fever.  They  recovered  in  a  few  days.  Dr.  Trum- 
bower  examined  Patalene  and  a  cow  belonging  to  Mr.  Morrison  on  the 
18th  of  September,  but  failed  to  find  any  evidence  of  disease  at  that  time. 
The  cows  Julia  May  and  Jane  Stoughton  were  sold  to  J.  B.  Warlow,  of 
Danvers,  111.  He  took  them  home  a  few  days  after  the  sale.  Julia 
May  was  thin  and  looked  bad  when  he  bought  her.  She  had  a  cough 
when  she  reached  his  place.  In  the  month  of  June  her  cough  became 
more  frequent,  and  she  lost  flesh  and  strength :  her  breathing  was  very 
difficult,  and  she  died  on  the  10th  of  July.  They  made  a  post-mortem 
examination  and  found  one  lung  attached  to  the  ribs  and  the  covering 
coated  with  a  "  scnm.'^  This  lung  was  double  the  weight  of  the  other. 
In  cutting  across  the  solidified  portion  it  had  a  marbled  appearance. 
Jane  Stoughton  has  never  been  sick  nor  even  coughed.  The  cow  Eva 
B,  was  sold  to  William  Hanna,  of  Golden,  HI.,  who  received  her  on  the 
23d  of  February.  She  coughed  occasionally  at  that  time,  but  no  atten- 
tion was  paid  to  it.  About  one  month  after  the  purchase  she  became 
sick,  refused  to  eat,  and  appeared  dull  and  stupid.  This  continued  for 
several  days ;  she  then  aborted,  and  eight  or  ten  days  later  appeared 
to  be  well  again,  with  the  exception  of  an  occasional  cougli.  She  was 
examined  by  Dr.  Tmmbower  in  the  latter  part  ot  September,  and  at 
that  time  presented  no  evidences  of  disease. 

W.  F.  Whitson  &  Son  purchased  at  the  Bpler  sale  the  cow  Pansy 
Lnssie  and  the  bull  Andrew.  I  learned  from  Mr,  EpJer  and  others  that 
i*ansy  Lassie  had  an  attack  of  what  was  supposed  to  be  pneumonia 
soon  after  she  was  received  at  Virginia.  She  was  treated  for  this  dis- 
i'iise,  and  at  the  time  of  the  sale  was  much  improved,  though  the  state- 
nient  was  made  that  she  had  recently  been  sick,  and  she  was  not  sold 
ns  a  perfectly  healthy  cow.  Mr.  Whitson  did  not  understand  that  she 
liad  been  sick  with  \nug  fever,  and  though  she  was  thin  in  flesh  he 
i\\d  not  suspect  any  previous  disease.  Examined  September  17  by  Dr. 
Trambower,  she  presented  the  most  positive  evidences  of  chronic  pleuro- 
pneumonia. There  was  very  extensive  and  probably  complete  hepatiza- 
tion of  the  left  lungj  only  a  very  small  amount  of  air  entered  the  larger 
bronchi  in  the  upper  part  of  the  lung  and  produced  a  whistling,  blow- 
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ibg  sound  at  oaoh  expiration.  The  rigbt  side  showed  no  marked  symp- 
toms of  disease.  This  cow  coughed  every  ten  minutes  or  oftener  when 
she  was  made  to  move.  The  cough  was  suppressed  and  shallow,  and 
apparently  accompanied  by  more  or  less  pain.  The  bull  Andrew  ap- 
peared to  be  all  right,  but  two  or  three  other  animals  in  the  herd 
were  beginning  to  cough.  William  Bell,  of  Miami,  Mo.,  purchased 
eiiihteen  head  of  cattle  at  the  Epler  sale.  One  of  these,  Zadie,  was 
taken  sick  about  the  12th  of  May  and  for  ten  days  ate  very  little  and 
had  a  cough.  She  was  isolated,  and  after  calving  began  to  improve 
and  was  turned  in  with  the  other  cattle.  This  herd  was  examined  Aug- 
ust 27  by  Dr.  Trumbower,  when  all  the  animals  were  found  in  fine  con- 
dition, with  no  signs  of  ])leuro-pneumonia  in  any.  This  completes  the 
list  of  animals  sold  at  the  Epler  sale,  which  our  investigations  show  to 
have  afterwards  been  aii'ected  with  a  disease  having  symptoms  resem- 
bling those  of  contagious  pleuro  pneumonia. 

As  very  many  of  the  cattle  sold  at  the  Epler  sale  soon  afterwards 
became  affected  with  pleuropneumonia,  and  as  the  mingling  of  the  ani- 
mals at  this  sale  was  the  only  means  by  which  many  of  these  herds 
oould  be  connected,  it  became  very  certain  that  the  disease  in  Illinois 
bad  been  brought  to  that  State  with  some  animals  that  had  been  sent 
to  Mr.  Epler.  The  animals  which  he  had  collected  for  this  sale  had 
come  from  a  number  of  different  herds  located  at  widely  separated 
points.  An  investigation  of  the  condition  of  these  herds  led  us  to 
believe  that  only  one  had  been  afiected  with  pleuropneumonia.  This 
herd  belonged  to  Mr.  0.  R.  C.  Dye,  of  Troy,  Ohio.  On  the  28th  of 
Pecember,  1883,  Mr.  Epler  purchased  five  cows  of  Mr.  Dye.  The  ani- 
mals were  shipped  soon  after,  and  arrived  at  Virginia  January  4, 1884. 
These  cows  were  Mollie  of  Mapledale  and  Jennie  of  Mapledale,  both  of 
which  came  from  the  herd  of  James  Lyman,  of  Downer's  Grove,  HI.,  in 
May,  188;i ;  Fancy  Le  Brocq,  which  was  bought  at  Kellogg's  sale  in  No- 
vember, 1883,  and  had  come  from  the  herd  of  l3.  A.  Givens,  of  Gynthiana, 
Ky. ;  Albert's  Pansy,  from  the  herd  of  George  V.  Green,  of  Hopkins- 
ville,  in  November,  1882 — this  cow  had  not  been  on  Mr.  Dye's  farm 
since  her  purchase ;  Pansy  Lassie  had  been  purchased  of  John  E.  Ham- 
ilton, in  November,  1882. 

Mr.  Dye  informed  me  that  he  was  in  Europe  at  the  time  the  disease 
broke  out  among  his  cattle.  The  hrst  animal  attacked  was  Bayoo 
d'Or,  a  bull,  which  had  not  been  away  from  his  place  since  October, 
1883.  This  animal  showed  the  first  symptoms  some  time  in  February, 
and  died  in  March.  A  number  of  cattle  in  his  herd  were  affected  and 
some  were  killed,  but  he  undoubtedly  had  two  different  diseases  in  his 
herd  at  the  same  time — a  severe  sore  throat  and  pleuropneumonia— 
and  it  is  now  a  difficult  matter  to  determine  which  of  the  animals  were 
affected  with  the  sore  throat  and  which  had  this  in  connection  with 
the  Inng  disease.  Three  calves  were  killed  which  Mr.  Dye  tliougbt 
wore  only  affucted  with  the  sore  throat  trouble,  but  Dr.  Butler,  wbo 
attended  his  ciUtle  at  that  time,  thought  they  also  had  lung  disease. 
AVhen  I  was  at  the  farm  I  saw  one  of  the  animals  affected  with  the 
disease  of  the  throat,  which  was  suffering  very  severelv,  but  which 
had  no  signs  of  disease  in  the  lungs.  I  feel  confident,  therefore,  that 
Mr.  Dye  is  correct  in  stating  that  some  of  his  cattle  were  affected  with 
disease  of  the  throat  only,  but  this  makes  it  diflttcult  at  the  present  time 
to  decide  just  how  many  cases  of  pleuro  pneumonia  occurred  in  his  herd. 
Be  lost,  altogether,  four  animals  which  died  and  three  which  were  killed 
previous  to  my  visit.  As  soon  as  this  trouble  was  discovered  among  bis 
animals  all  sales  were  stopped,  the  sick  animals  were  put  by  themsdves 
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on  a  different  farm;  the  stables  were  whitewashed  and  disinfected  and 
every  precaution  taken  to  prevent  the  spread  of  the  disease  to  other 
herdSt  and  so  far  as  we  have  been  able  to  learn  no  animals  in  the 
vicinity  of  his  farm  have  contracted  the  disease.  An  examination  of 
liis  herd  revealed  the  fact  that  a  number  of  animals  still  showed  posi- 
tive evidence  of  lung  disease.  An  effort  was  made  immediately  to  raise 
sufficient  monf^y  to  purchase  and  slaughter  the  affected  animals,  but  the 
discovery  of  another  affected  herd  in  the  State  destroyed  all  hope  of  ob- 
taining sufficient  funds  for  the  purchase  of  all  the  diseased  animals  and 
tlioB  freeing  the  State  from  the  disease.  Mr.  Dye,  however,  was  anxious 
to  get  rid  of  the  disease  in  his  herd,  and  consented  to  have  those  ani- 
mals slaughtered  which  presented  the  plainest  signs  of  the  affection 
on  condition  that  the  State  board  of  agriculture  would  recommend  the 
granting  of  compensation  at  the  next  sitting  of  the  legislature. 

September  19  I  selected  seven  animals  which  presented  signs  of  lung 
disease,  and  these  were  appraised  and  slaughtered.  The  following  is  a 
brief  statement  of  the  post-mortem  appearances: 

2^0. 107. — Nearly  all  of  the  surface  of  the  right  lung  attached  to  the 
ribs  and  diaphragm.  The  lung  was  one  large  cyst,  in  which  the  hepa- 
tized  tissue  was  nearly  all  disintegrated  and  broken  down  into  pus. 

Bull. — Eight  lung  adherent  to  ribs  and  diaphragm.  A  cyst  3  by  4 
inches  in  diameter  contained  hepatized  lung  tissue  badly  broken  down. . 

Sylvie.— Posterior  portion  of  the  left  lung  atrophied  with  fibrous  de- 
generation and  adherent  to  ribs  and  diaphragm. 

No.  145. — Left  lung  adherent  to  ribs  and  diaphragm,  encysted  mass 
foar  inches  in  diameter  containing  disintegrated  lung  tissue. 

No.  114. — Left  lung  slightly  adherent  to  diaphragm  and  ribs,  weigh- 
ing 12  to  14  pounds,  containing  encysted  mass  of  eight  inches  or  more  in 
diameter  and  weighing  8  to  10  pounds. 

No.  142. — Both  lungs  adherent  to  diaphragm  and  ribs,  atrophy  and 
fibrous  degeneration  of  one-third  of  left  lung,  two  small  and  encysted 
masses  of  dead  lung  tissue. 

No.  41. — Right  lung  largely  adherent,  atrophied  with  fibrous  degen- 
eration; in  the  pleural  space  between  the  lungs  and  slightly  attach^  to 
the  diaphragm  was  a  large  cyst  lull  of  x>uruleut  liquid  and  having  the 
capacity  of  about  one  quart. 

The  remainder  of  the  suspected  animals  were  placed  by  themselves  at 
a  considerable  distance  from  the  others  of  the  herd,  and  Mr.  Dye  con- 
sented to  consider  the  whole  place  in  quarantine  until  such  time  as  I 
could  declare  all  danger  to  be  past. 

Mr.  Dye  does  not  know  how  the  disease  was  introduced  into  his  herd. 
He  bad  purchased  a  number  of  grade  Jersey  cattle  in  the  vicinity  of 
Baltimore  and  a  large  number  of  registered  Jerseys  from  the  herd  of 
the  late  John  W.  Garrett,  the  of  the  same  county,  in  November,  1883. 
The  same  month  he  purchased  fifteen  head  of  A.  M.  Herkness,  of  Phila- 
delphia, a  part  at  private  sale,  and  a  part  at  his  auction.  Two  weeks 
earlier  than  this  ho  had  purchased  a  car-load  of  registered  Jerseys  at 
Kellogg's  combination  sale  in  New  York.  All  of  the«e  cattle  were 
shinjH-d  to  his  farm  at  Troy.  I  believe  that  the  diHcase  was  bmught 
with  the  grade  Jerseys  which  had  been  gathered  up  in  the  vicinity  of 
the  city  of  Baltimore.  I  have  been  unable  to  find  pleuropneumonia  in 
any  bc^s^  so  far  as  examined,  from  which  the  other  cattle  came,  and 
it  seems  very  evident  that  if  the  disease  hail  existed  in  Mr.  Garrett's 
herd  or  among  any  cattle  at  Oerkness'  auction,  or  at  Eellogg's  sale,  it 
would  have  been  carried  to  other  places,  and  we  should  have  foun<l  it 
in  many  other  herds  besides  that  of  Mr.  Dye  and  those  which  had 
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received  cattle  from  him.  It  seemed  probable  tliai  amon^  the  grade 
Jerseys  there  was  ouc  which  had  recovered  from  the  acMte  stage  of 
pleuro  pneumonia,  and  which,  wiiile  appearing  healthy,  wba  still  able 
to  communicate  the  disease,  as  we  know  is  the  case  with  so  many  of 
the  animals  which  make  an  apparent  recovery  from  pleuro^pnenmonia. 
Mr.  Dye  has  only  sold  a  very  few  animals  since  the  time  when  the  infec- 
tion was  probably  introduced  among  his  cattle.  With  a  single  excep- 
tion, I  have  been  unable  to  find  that  animals  from  his  herd  had  C£ur- 
ried  the  disease  to  other  places  besides  the  herd  of  Mr.  Epler.  This 
exception  was  a  lot  of  three  Jerseys  sold  by  Dye  to  G.  N.  Mitchell,  of 
Dayton,  Ohio,  and  delivered  about  February  18, 1884.  The  introduc- 
tiou  of  these  animals  into  Mr.  Mitchell's  herd  has  been  followed  by  an 
outbreak  of  contagious  pleuro-pneumouia,  and  he  has  lost  seven  ani- 
mals from  the  disease.  An  inspection  of  his  herd  on  September  4 
showed  that  five  additional  animals  had  been  a£fected,  and  still  showed 
very  evident  symptoms.  September  20  I  examined  two  other  cows 
belonging  to  Mr.  Mitchell,  one  of  which,  an  unregistered  animal,  bad  a 
slight  crepitation  and  blowing  sound  in  the  right  lung.  It  was  my 
iudgmeut  that  she  had  suffered  from  a  mild  attack  of  plenro-pneamonia, 
and  he  informed  me  that  she  had  been  sent  to  his  farm  a  month  or 
more  previous  to  be  bred  to  his  bull.  She  had  been  there  but  a  few 
days  when  she  was  brought  back  to  another  farm  several  miles  distant 
The  following  is  a  list  of  the  animals  which  died  in  his  herd,  with  date 
of  death:  Doe^H  Blucher,  April  27;  Donna  Daisy,  May  1;  Vivianetta, 
May  6 ;  Rapiei'^s  Melville,  May  28 ;  one,  name  not  known,  died  May  31; 
one,  name  not  known,  died  June  2. 

At  the  first  examination  of  Mr.  Clarke's  herd  we  were  informed  that 
he  had  shipped  eleven  head  of  cattle  in  June  to  H.  D.  Prisbie,  of  Oyn- 
thiaua,  Ey.,  and  that  on  August  9  nine  other  animals  were  shipped  to 
the  same  party.  When  it  became  certain  that  Mr.  Clarke's  herd  had 
been  sufiering  from  pleuropneumonia,  I  telegraphed  to  the  honorable 
Proctor  Knott,  governor  of  Kentucky,  under  date  of  August  1,  that  H. 
D.  Frisbie,  of  Cyuthiana,  Ky,,  had  recently  purchased  twenty  head  of 
cattle  from  Clarke's  herd  at  Geneva,  111.,  stating  that  this  heitl  was  un- 
doubtedly afifected  at  that  time  with  contagious  pleuropneumonia,  and 
that  1  had  ordered  a  veterinarian  to  examine  Frisbie's  herd.  In  view 
of  the  enormous  livestock  interests  of  the  State.  I  recommended  the 
prohibition  of  all  movement  gf  cattle  from  Frisbie's  herd  until  after  an 
examinatiouof  their  condition  was  made.  Owing  to  the  fact  that  the  first 
veterinarian  asked  to  make  this  examination  was  unable  to  leave  his 
practice,  the  examination  of  this  herd  was  not  made  until  August  29 
and  30.  At  that  time  Dr.  Trumbower  made  a  careful  examination  of 
all  animals  which  had  been  purchased  from  Clarke,  and  a  number  of 
others  in  the  herd,  and  reported  to  me  their  condition  under  date  of 
August  30.  He  was  told  by  Messrs.  Frisbie  &  Lake,  who  owned  the 
herd  of  cattle,  that  they  had  purchased  only  fifteen  head  fh>m  Mr. 
Clarke,  instead  of  twenty,  as  we  had  been  previously  informed.  As 
there  has  since  been  a  question  in  regard  to  the  conclusions  reached  by 
Dr.  Trumbower  at  the  time  of  his  examination,  and  especially  in  regard 
to  information  which  he  communicated  to  Messrs.  Frisbie  &  Lake,  I  make 
the  following  summary  of  his  report,  which  was  written  at  Cynthiana  th^ 
day  the  examination  was  made,  and  before  any  controversy  had  arisen, 
and  consequently  at  a  time  when  there  could  have  been  no  reason  whatever 
for  stating  anything  but  the  exact  truth.  There  were  six  calves,  as  fid- 
lows  :  Nora  Lawrence,  temperature  on  August  30, 102.6^  F.,  respira- 
tory murmur  entirely  absent  in  left  lung  and  complete  consolidation 
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revealed  on  percussion.  To  acconnt  for  this  condition  it  was  stated  that 
this  calf  stuck  fast  in  the  mud  of  a  pond  and  nearly  snflfocated.  It  was 
said  to  have  always  eaten,  and  to  have  shown  no  signs  of  sickness  ex- 
cept a  severe  congh.  It  was  more  emaciated  than  the  other  calves; 
bom  some  time  in  March.  Floss  Lawrence,  temperatnre  104.6^  F.: 
some  consolidation  in  upper  portion  of  the  left  lung;  cough  dry  ana 
firequent,  with  mucus  and  crepitant  rales  and  dry,  rasping  sounds ;  bom 
May  4.  Flora  Bronzo,  temperature  103°  F. ;  dry  cough,  white  mucus 
discharge  firom  the  nostril.  Fairy  Bronzo,  temperature  103.6^  F. :  no 
symptoms  except  cough.  Cicero  Sunbeam,  strong  mucus  rhoncbus. 
Fancy  Cruiser,  dry  wheezing  sounds,  especially  in  left  side ;  tempera- 
ture 103.6^  F.  All  of  these  calves  had  been  kept  isolated  iu  a  pen  and 
fed  oat  of  the  same  pail  with  a  half  gallon  of  skimmed  milk  twice  daily  to 
each  calf.  They  were  thin  in  flesh  and  all  have  a  cough.  Thoy  were 
placed  in  this  pen  on  their  arrival  and  have  not  been  in  contact  with  the 
older  cattle.  The  following  are  the  cows  which  showed  signs  of  disease 
at  that  time :  Flora  St.  Rilaire,  temperature  103^  F. ;  received  from 
Clarke  August  8 ;  dullness  over  the  upper  part  of  right  lung.  Bell  St. 
Hilaire,  temperature  103.1^  F.;  received  from  Clarke  August  8;  4id 
not  detect  any  positive  evidence  of  lung  disease,  but  her  breathing  was 
more  rapid  than  other  animals  in  the  same  cx>ndition,  and  she  had  a 
saspicious  cough.  Flora  Orange  Peel,  bought  in  Wisconsin  in  1883 ; 
tonperature,  I02.5o  F.  Several  small  spots  revealed  dullness  over  the 
tongs  and  others  an  undue  resonance  on  percussion.  Sarah  1st,  bought 
at  a  combination  in  New  York  in  May;  temperature,  103<^  F. ;  cough 
fireqaeut,  dry,  and  husky.  Dora  Mellwood,  from  the  same  sale;  tern- 
peratare,  103.4^  F. ;  dullness  over  the  lower  half  of  eighth  and  ninth 
ribs  of  left  Bide.  Bissa  Cicero,  bred  by  Mr.  Lake ;  temperature,  103.8o 
F. ;  had  a  harassing  cough.  Jessie  St.  Hilaire,  purchased  from  Clarke 
August  8 ;  temperature,  103.Go  F. ;  cough  dry  and  frequent ;  dullness 
over  the  lower  half  of  the  seventh,  eighth,  and  ninth  ribs  on  right  side ; 
p^n  evinced  on  pressure  on  intercostfu  spaces.  Lome  D.,  received  from 
Clarke  July  1 ;  temperatnre,  104.6°  F. ;  troubled  with  cough.  Many  of 
the  other  cattle  have  a  dry,  husky  cough.  Frisbie  &  Lake  state  that 
the  rag- weed  is  the  cause  of  this,  but  it  is  my  belief  that  many  of  the 
animals  may  be  in  the  initial  stage  of  plcuro-pneumonia.  The  seventy- 
one  head  of  this  number  which  were  examined  were  pastured  on  160 
acres  of  blue-grass  land,  having  plenty  of  water  and  sbnde.  Tliey  were 
in  good  condition ;  their  coats  looked  smooth  and  healtby,  with  a  few 
exceptions.  Frisbie  &  L^ke  stated  that  they  bad  not  had  a  sick  ani- 
mal on  their  place  this  season;  that  they  had  not  sold  any  animals  ex- 
Gex>t  twenty-two  head  which  are  to  be  delivered  to  Dr.  Hamilton  in  the 
mouth  of  November.    Dr  Trumbower  added : 

I  told  Frisbie  A  L»ke  the  flondition  in  which  I  foand  aU  their  animals,  and  strongly 
warned  tliem  against  disposing  of  any  of  them.  I  told  them  that  Flora  St  Hilaire, 
Nora,  and  Floes  Lawrence  were  eyidently  afflicted  with  plenro-pnemnonia,  and  that 
Beveral  others  were  exceedingly  suspicious.  The^,  however,  wiU  maintain  the  assor- 
tion  that  none  of  them  are  diseased,  and  will  abide  their  time  to  discover  the  true 
natni-e  of  the  affection.  I  have  good  reason  to  infer  from  the  cooversation  I  had  with 
Frisbie  that  if  an^  of  thf^ir  stock  become  actually  sick,  they  will  quietly  kill  them  or 
aotne  accident  will  happen.  They  told  me  they  would  use  every  means  in  their  power 
to  remove  aU  suspicion  from  their  herd,  and  that  if  any  injury  was  done  to  them  as  a 
nanlt  of  the  investigation  they  would  hold  the  Government  responsible.  Mr.  Lake 
thought  he  would  refuse  to  aUow  yon  [Dr.  Salmon]  to  make  a  second  examination,  as 
tbey  were  satisfied  with  the  one  I  made,  and  that  they,  if  they  considered  it  neces- 
sary, would  employ  a  veterinarian,  or  a  number  of  them,  to  make  examinations  on 
thm  part,  and  that  they  would  have  to  take  a  stand  on  the  defensive.  Mr.  Frisbie 
wanted  to  make  a  oompxomiM  with  me  in  this  wi^:  That  if  I  would  pronounce  the 
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older  cattle  entirely  free  from  disease,  tbey  wonld  be  willing  to  kill  all  of  the  «ix  baad 
of  calves,  bat  would  not  allow  any  post-mortem  examination  made  of  them ;  they  would 
be  willing  to  state  that  I  had  pronouDced  one  of  tbem  suspicious,  and  therefore  they, 
to  insure  safety,  had  killed  the  calves  and  removed  thereby  all  danger  of  farther ooii* 
taminatlon.  I  refused  toenter  into  any  such  compact,  buttold  them  that  I  wouldrepoit 
to  you  the  exact  condition  in  wbleb  I  found  tbeir  cattle,  and  that  I  woul^  not  express 
a  positive  opinion  of  tbe  nature  of  the  disease,  althon^  the  actual  condition  of  two 
of  them^  in  connection  with  their  history,  would  be  sufficient  grounds  for  a  positive 
diap^Dosis  without  any  great  danger  of  mistake.  They  were  goiuff  to  send  di^stehcs 
to  the  leading  stock  papers,  makiuff  the  statement  as  I  made  it  to  them,  ao  ibere 
should  not  be  auy  conflict  between  them  and  me,  and  went  so  lar  as  to  write  it  down. 
Nevertheless,  after  all  that  promise  and  seeming  show  of  doing  Justice  to  na  and  to 
themselves,  they  forwarded  dispatches  stating  that  I  found  no  obease  in  their  herd 
and  prononnoed  them  all  healthy. 

The  following  correspoDdence,  which  explains  itself,  shows  the  ac- 
tiou  taken  by  this  Department  upon  the  receipt  of  the  above  lepott: 

United  States  Depabtmbnt  ov  Agriculturx, 

WoBhingUm,  D.  C,  Sepimnber  13,  1884. 

Gentlemen  :  I  am  informed  by  Dr.  D.  E.  Salmon,  Chief  of  the  Bureau  of  Anlmsl 
Industry,  that  twenty  head  of  cattle  purchased  by  you  of  M.  G.  Clarke,  of  Geneva,  111^ 
left  that  herd  at  a  time  when  ccmtagious  pleuro-pneumonia  existed  in  it.  I  am  alio 
informed  that  some  of  these  animals  now  in  your  herd,  when  examined  by  Dr.  Tmm- 
bower,  an  inspector  of  the  Bureau  of  Animal  Industry,  showed  very  marked  aymn- 
toms  of  this  disease  in  its  chronic  form.  Animals  showing  these  symptoms  are  liable 
to  infect  others  with  which  they  may  come  in  contact  &r  an  indennlte  time  after 
thev  have  apparently  recovered.  I  desire  to  inform  you,  therefore,  that  your  hard  is 
in  danger  of  beiug  infected  so  long  as  animals  that  have  onoe  been  affbpted  with 
pleuro-pnenmouia  are  allowed  to  remain  in  it ;  and  also  that  animals  that  have  oomd 
in  contact  or  been  exposed  to  cattle  that  have  once  had  an  attack  of  pleoro-pneiimo- 
nia  endanger  other  herds  which  mav  oome  in  contact  with  them. 

In  this  connection  I  would  also  call  your  attention  to  sections  6  and  7  of  ''An  act  tot 
the  establishment  of  a  Bureau  of  Animal  Industry,''  d^c,  approved  May  39, 1884,  which 
makes  it  a  misdemeauor  to  send  animals  affected  with  pleuro-pueumoniafrom  one  State 
into  another.  In  view  of  the  groat  danger  now  menandng  the  vast  live-stock  i  nterests 
of  our  country  on  account  of  the  presence  of  this  dangerous  disease  in  the  Waat,  this 
Department  is  determined  to  use  all  its  influence  to  seoore  the  proseontion  and  oob> 
viction  of  all  parties  who  are  responsible  for  the  farther  dissemination  of  plenxo- 
pneumonia. 

Hoping  that  you  will  destroy  all  animals  in  your  herd  that  have  been  affected  with 
this  plague,  and  isolate  the  remainder  of  the  herd  that  have  been  exposed  to  the  con- 
tagion for  three  months  after  such  exposure, 
)  am,  very  respectfully,  &>q,, 

£.  A.  CARMAN, 

AeUng  CkmkUnUmtr. 

Messrs.  Frisbib  &  Lake, 

Cynthiana,  Ky. 

On  the  same  day  the  following  letter  was  addressed  to  the  Gtovemor 
of  Kentucky: 

United  States  Department  of  Agriculture, 

Washington,  D.  C,  September  13,  1681. 

Sir  :  I  deem  it  my  duty  to  inform  you  that  I  have  been  informed  by  Dr.  D.  E.  Sal- 
mon, Chief  of  the  Bureau  of  Animal  Industry,  that  Messrs.  Frisbie  i  Lake,  of  Cyn- 
thiana, Ky.,  purchased  twenty  head  of  cattle  of  M.  G.  Clarke,  of  Geneva,  lU.,  at  a 
time  when  contagious  pleuro-pneumonia,  or  lune  plague,  existed  in  his  (Clarke's)  herd. 
Further,  that  Dr.  Trumbower,  an  Inspector  of  thia  Bureau,  recently  examined  tbe 
herd  belenging  to  Messrs.  Frisbie  &  Lake,  and  found  some  of  the  animals  showing 
very  mark^  svmptoms  of  this  disease,  in  the  chronic  form.  Animals  showing  these 
symptoms  are  liable  to  infect  others  with  which  they  may  come  in  contact  fbr  an  in- 
definite time  after  they  have  apparently  recovered. 

Shortly  after  the  examination  of  this  herd  by  Dr.  Trumbower,  a  telemm  waa  pnlv 
lished  to  the  effect  that  our  Inspector  found  all  the  animals  in  a  healthy  ooadiaeo. 
This  was  not  true,  as  both  Dr.  Trumbower  and  Dr.  Salmon  affirm.  ' 

We  have  to-day  addressed  a  letter  to  Messia.  Frisbie  4b  Lake,  requailing  H^ma  to 
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laspend  fortber  Bales  of  cattle  for  tLe  present,  and  would  be  gl  ad  if  yon  wonld  do  tbe 
tame.    Uiile«8  stringent  measures  are  used  tnis  destraotiye  plague  will  speedily  ex- 
tead  oyer  tbe  entire  country. 
Very  respeotftilly,  dtc, 

E.  A.  CARMAN, 

Acting  Commissioner, 
Hon.  J.  Proctoh  Knott, 

Frankfortj  Ky, 

Tbe  Department  was  informed  by  tbe  secretary  to  Governor  Knott 
tbat  the  contents  of  tbe  foregoing  letter  were  promptly  communicated 
to  Messrs.  Frisbie  &  Lake. 

Tbe  following  letter,  in  reply  to  the  one  forwarded  by  the  Depart- 
ment on  September  13,  was  received  from  Messrs.  Frisbie  &  Lake : 

Cynthiaxa,  Kt.,  September  15,  1884. 

Sib  :  We  are  in  reoeipt  of  your  communication  without  date,  but,  from  postmark, 
mailed  at  Washington  on  the  13th  instant,  informing  us  tbat  you  have  been  informed 
by  **  Dr.  D.  £.  Salmon,  Chief  of  the  Bureau  of  Animal  Indastry,  tbat  twenty  head  of 
cattle  purchased  by  you  [us]  of  M.  Q.  Clarke,  of  Oeneva,  111.,  left  tbat  herd  at  a  time 
wbeu  contagious  pleuro-pnenmonia  existed  in  it.''  From  card  heretofore  published 
by  us,  a  printed  copy  of  which  is  herewith  inclosed,  you  will  find  a  correct  statement 
as  to  our  purchase  of  Mr.  Clarke,  which  will  show  tbe  inaccuracy  of  Dr.  Salmon's 
information  as  to  our  purchases.  Mr.  Clarke,  from  whom  we  bought,  says  it  is  not 
true  that  at  the  time  our  cattle  left  bis  herd  contagious  uleuro-pneumonia  existed  in 
it.  or  tbat  it  ever  has.  You  further  say  in  your  letter:  **  I  am  also  informed  that  some 
of  these  animals  now  in  your  herd,  when  recently  examined  by  Dr.  Trombower,  an 
Inspector  of  tbe  Bureau  of  Animal  Industry,  showed  very  marked  symptoms  of  this 
disease  iu  its  chronic  form.''  Bv  reference  to  our  inclosed  card  you  will  see  Dr. 
Tmmbo  wer^s  statement  to  us  of  the  condition  of  our  herd  after  he  concluded  bis  exoui  i- 
nation.  That  statement  was  prepared  in  Dr.  Trumbower's  presence,  read  to  bim,  and 
after  coireotiona  made  by  him  wm  said  by  him  to  contain  nothing  but  tbe  facts  as  be 
found  them. 

Dr.  Trumbower,  when  be  came  to  our  place,  was  given  every  facility  and  our  beany 
co>operation.  He  began  bis  examination  on  tbe  30tb  of  August  and  concluded  it  oa 
September  1.  We  demanded  of  bim  tbe  result  of  bis  investigation,  and  be  gave  it  to 
us  as  aet  forth  in  our  card.  From  bim  nor  other  official  of  tbe  Government  did  we 
receive  an^  further  information  or  communication  of  any  kind  regarding  our  herd. 
It  may  be  imagined  bow  painful  was  our  surprise  to  read  in  tbe  Commercial  Gazette 
of  Cinoiiinati  of  the  12th  instant  the  following  dispatch  from  its  special  correspondent: 

"LiJCiNGTON,  Ky.,  September  11. 

''A  committee  of  prominent  cattle-men  went  to  Frankfort  to-day  to  endeavor  to  pro- 
cure (quarantine  orders  against  the  herd  of  Jerseys  at  Cyntbiana,  Ky.,  the  property  of 
Frisbie  6l  Lake.  Tbe  United  States  veterinary  surgeon  examined  the  cattle  and  found 
a  number  of  them  infected  with  pleuro-pneumonia  in  its  worst  form.  Armed  with  a 
report  to  this  effect  they  went  to  Frankfort,  but  failed  to  make  anvtbing  by  it,  no 
Kentucky  law  applying  to  tbe  case.  The  cattle-mon  will  probably  li.ive  to  take  tbe 
law  iuto  their  owu  bands  unless  the  State  provides  for  them.  Fearo  that  Ohio  and 
other  States  will  quarantine  against  Kentucky  are  expressed,  which  would  seriously 
affect  tbe  market  and  cut  off  sale  of  a  larc^o  amount  of  fat,  salable  cattle  here." 

Alao  tbe  following  special  to  the  Louisville  Courier- Journal: 

"Frankfort,  Ky.,  September  11. 
"EellnblL*  a:jd  jmtlHfdct^ry  information  ItJirlut:  Ijf^pn  received  by  the  rattle-breeders 
tft  tbi«  section  of  the  Slate  tbjit  vtritflbln  iklfurn- pneumonia  was  now  affecting  tbe 
htril  of  FT\fih\K  Jt  Liiko  in  the  oonuty  of  Hnn  isotjh  jl  large  delegation  of  breeders  came 
'  *     V  tLU  (?vi*nitig  to  hold  tv  couauJtutioii  vi  itli  iUn  governor  on  tlie  best  means  of 

I  ^ij  a  Bprt'ad  o?  that  dread  dicH^adt^^    fo  t;ivf  their  cause  of  complaint  its  due 

iiaptfTtnticv.  tht^^r  abuwrd  tbi*  |]^ovt!rtior  the  fullu^^itig  statistics:  'From  1711  to  1769 
It  aMttoy«d  300,000,000  head  of  ct^Ul^  in  Enniru« ,  (mm  1793  to  1790,  from  300,000  to 
4MIM  tn  Italy ^  and  in  18IS,  liOO^oiDO  boad  in  liny  jit.  In  1865  it  had  proved  fatal  to 
*i$0(OOOb^ad  III  (Ju^ftt  Britain  hi  ti^htri^n  ukmiISj*i/  Tbe  same  article  says,  4he  Wiilady 
innropagated  U\  coutagiou,  thut.  tr*^iiim*'ot  is  iut  Hi  racions,  and  tbat  extinction  of  the 
poWn  hy  R:langnt«r  ba^  In-eti  lahowii  by  tbr  uipi^r[i.LLce  of  a  centurv  and  a  half  to  be 
UmiowIv  witisf actor}'  ami  ticouomit^al  njetbod  of  uou  tending  with  it.'  Tbe  attorney- 
|ft«UMf  was  present  at  tbe  m^tit:ig.  and  said  that  tbo  laws  of  Kentucky. only  provided 
fcf  4w  ft^pouoding  <^f  []i«)t'aMed  cattle,  and  CQtild  not  cover  tbe  threatened  danger.  In 
tfaftiaftttM  nudt^r  advisement  the  breadert,  among  wbom  were  Mr.  A.  J.  Alexander,  Mr. 
Lii«a«  firoadbcad,  and  others  of  this  county— also  of  Soott,  Fayette,  and  Bourb|^Ooun* 
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tic8 — then  agreed  to  orraDgo  for  a  meeting  reprMenting  not  only  the  large  breeders, 
bnt  all  the  cattle  owners  of  the  State,  to  deyise  wajrs  and  means  of  stainpmg  out  the 
fliKoase  and  protecting  their  immense  interests  from  its  dread  ravages.  They  ask  the 
presn  of  the  State  to  please  take  notice  of  this  intention  on  their  part,  affecting  as  it 
does  the  price  and  wholesomcnoss  of  beef,  and  consequently  the  interest  of  every  in- 
dividual  in  the  State.    A  day  and  place  of  meeting  will  be  designated  later.*' 

And  also  the  following  editorial : 

''And  so  it  seems,  after  all  denials,  that  the  fearful  cattle  scourge,  pleoro-pneu- 
monia,  has  broken  out  in  at  least  one  point  in  Kentucky — in  a  herd  of  Jerseys  m  the 
neighborhood  of  Cynthiana,  Harrison  County.  Speedy  measures  should  be  adopted 
to  stamp  out  the  scourge,  for  otherwise  it  is  impossible  to  form  any  idea  of  the  ruin 
that  awaits  one  of  the  largest  and  most  Important  interests  of  the  State.  The  peril 
of  the  situation  is  increased  by  the  fact  that  Kentucky  is  without  a  law  efficacious  in 
the  case.  Already  the  leading  breeders  are  moving  in  the  matter,  and  no  doubt 
something  to  the  purpose  will  be  accomplished." 

And  to  nnd  that  articles  of  like  tenor  were  in  the  Lexington  papers.  Thus,  through 
the  whole  State,  was  disseminated  the  information  upon  authority  of  Dr.  Trmnbower 
that  Qur  herd  was  affected  with  the  dread  disease,  pleuro-pneumonia,  creating  fear 
and  consternation  everywhere,  and  jeopardizingthe  values  of  all  the  cattle  interests 
of  the  State.  Immediately  we  telegra^ed  Dr.  D.  E.  Salmon,  inquiring  of  him  what 
Dr.  Trumbower  had  reported  as  to  our  herd,  and  thus  learned  for  the  first  time 
from  a  Government  official  that  it  was  reported  our  herd  was  infected  with  pleuro- 
pneumonia. We  cannot  conceive  what  changed  Dr.  Trumbower's  views  after  leaving 
here  as  to  our  herd  having  the  disease.  We  do  not  understand  why,  after  his  change 
of  view,  we  were  not  notified  of  it, being  the  parties  most  deeply  interested;  why 
we  were  not  notified  by  Dr.  Salmon  that  he  had  so  reported;  why  some  official  an- 
nouncement of  the  fact  was  not  made  to  ns  and  the  public,  instead  of  seeking  an 
indirect  and,  to  us,  unknown  channel  to  reach  the  public  through  the  press.  We 
feel  that  we  have  been  unfairly  dealt  with  and  maybe  wrongfrilly  subjeoted  tovezy 
great  lass. 

Thanking  you  for  calling  our  attention  to  the  law,  we  would  say  we  have  hereto- 
fore  bteu  law-respecting  and  abiding,  and  propose  to  continue  so. 

You  will  readily  perceive  from  our  statement  as  to  Dr.  Trumbower  that  we  would 
be"  compelled  to  have  more  reliable  evidence  than  any  statement  he  could  make  to 
believe  our  herd  was  diseased.    We  do  not  believe  that  any  of  our  herd  is  affected 
with  pleuro-pneumonia ;  so  believing,  of  course  we  will  not  destroy  any  of  them. 
Very  respectfrilly,  your  obedient  servants, 

FRISBIE  A,  LAKE. 

Hun.  E.  A.  Carman, 

Acting  Commisaianer  of  Jgrieuliure, 

The  followiug  is  the  pablished  card  alluded  to  by  Messrs.  Frisbie  & 
Lake  iu  the  foregoing  letter: 

NO  CATTLE  PULGUX  AT  CTNTHIAKA. 

Editor  Farmer^t  ffome  Journal: 

A  pilblioatiou  having  appeared  in  the  Breeder's  Gazette  and  other  papers  that  a 
certain  lot  of  Jersey  cattle  had  been  shipped  from  M.  G.  Clarke,  Geneva,  UL,  to  Cyn- 
thiana, Ky.,  we  denire  to  say  that  about  July  1  we  purchased  of  Mr.  Clarke  seven  reg- 
istered Jerseys— U)ree  cows,  one  yearling,  one  last  winter's,  and  two  small  calves ;  and 
about  one  nioprb  afterward  received  a  letter  from  him  stating  that  he  would  like  to 
sell  us  another  lot.  The  flrst  purchase  giving  the  satisfaction  they  did,  we  visited 
Mr.  Clarke  and  made  the  second  purchase  of  seven  head,  making  in  all  fourteen  bead 
of  registered  Jerseys,  Mr.  Clarke  putting  in  a  grade  heifer  to  pay  freight  from  Gen- 
eva to  Chicago,  111.  We  received  the  first  purchase  with  Nutrma  of  Tunlaw  (9946), 
about  the  1st  of  July,  and  the  second  about  the  10th  of  August.  Not  having  any  in- 
timation in  the  least  that  this  stock  had  been  exposed  to  any  contagious  disease,  and 
they  all  being  in  fine  condition,  we,  of«course,  turned  them  in  with  the  balance  of  our 
herd,  except  the  four  calves,  which  were  turned  in  a  lot  with  a  few  other  calves.  We 
can  state  positively  that  not  a  single  one  of  our  entire  herd  of  nexurly  eighty  head 
has  ever  been  sick  since  the  Clarke  stock  was  turned  in  with  them,  and  we  can  now 
say,  without  fear  of  contradiction,  that  no  herd  of  Jerseys  in  the  world  are  healthier 
or  freer  from  disease  than  ours.  We  had  one  calf  that  fell  into  the  pond  the  day  after 
arrival,  and,  we  think,  took  cold,  and  has  not  done  as  well  as  the  balance,  but  with 
this  exception  have  had  no  sickness  whatever,  and  can  say  to  the  world  that  our  herd 
is  entirely  free  from  any  contagious  disease  whatever,  and  stand  prepared  with  our 
herd  to  substantiate  this  assertion. 

Now  for  the  investigation  made  by  the  United  States  Government  on  August  30  and 
September  1.  Dr.  M.  R.  Trumbower,  United  States  Veterinarv  Inspector,  was  or- 
dered ia  our  place  to  inspect  our  herd  by  Dr.  Salmon,  Chief  of  the  Bureau  of  Animal 
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Inclnstrj,  uid  after  making  a  thorongh  and  oarefbl  examination  of  onr  entire  herd. 
coDsifltIng  of  seventy  •one  nead  of  thoroughbred  cows  and  helferSi  he  fonnd  them  all 
healthy  and  in  eood  condition  with  the  exception  of  one  cow  and  one  heifer  that  never 
saw  tbettook  sold  by  Mr.  Clarke  to  Mr.  Keefer  and  Mr.  Boyd,  of  IllinoiB.  These  two, 
be  claims,  have  affection  of  the  lnn|^  bnt  wonld  not  pretend  to  state  or  say  that  they 
wore  aifbcted  with  plenro-pneumonia  or  any  other  contagions  diseose.  These  two,  as 
well  as  the  balance  of  the  entire  herd,  are  now  in  a  fine,  healthy  condition.  Then  he 
carefully  examined  the  calves  running  in  the  lot  mentioned  together.  Qne  of  th<»so 
calves  he  found  with  left  Inng  consolidated,  this  being  the  calf  that  fell  in  the  pond 
heretofore  mentioned,  and  one  other  calf  discharging  at  the  nose  and  a  congh,  snow- 
iDg  evidence  of  bronchial  and  lung  affection  in  a  slight  form.  The  cough  he  attrib- 
uted to  eating  rag-weed. 

After  examining  and  re-examining,  this  was  the  extent  of  his  discovery  of  any  dis- 
ease in  onr  entire  herd.  Nutrina  of  Tunlaw  (9946),  the  cow  that  was  said  to  have 
taken  the  disease  to  Mr.  Clarke^s  place,  and  was  supposed  to  have  been  badly  dis- 
posed with  the  dreadful  disease  of  pleuro-pneumonia  of  the  worst  form  while  at  Mr. 
Clarke's,  proved,  upou  three  close  and  careful  examinations  by  Dr.  Trumbowcr,  to  be 
entirely  free  fk'om  any  disease  and  sound  as  a  bell,  with  the  remark  'Mhat  sbe  was 
safe  in  any  herd,  and  that  we  need  have  no  fear  of  ner."  This  cow  has  been  mnning 
with  onr  herd  over  two  months.  Kow,  if  any  breeder  of  Jersey  cattle,  with  a  herd  of 
about  eighty  head,  can  say  that  after  as  thorough  an  examination  as  this  he  only 
fiods  two  or  three  head  out  of  condition  he  certainly  is  fortunate.  Now,  Jersey  breed- 
ers and  the  public  at  large,  you  need  have  no  fears  of  any  disease  from  onr  herd. 
We  propose  to  stand  by  them,  knowing  they  will  stand  by  us,  for  we  know  their 
healthy  condition  substantiates  this  statement. 

In  conclusion  we  desire  to  correct  the  statement  made  in  the  papers  that  there  were 
twentv  head  shipped  to  Cynthiana,  Ky.,  there  being  only  the  number  named  above. 
We  wish  to  impress  upou  the  public  the  fact  that  not  a  single  head  of  onr  herd,  in- 
cluding all  the  Clarke  stock,  both  cows  and  calvesj  has  ever  refused  for  a  single  day 
to  take  its  feed,  and  certainly  this  is  of  itself  sufficient  evidence  of  its  healthy  condi- 
tion. 

FBI8BIE  Sl  lake. 

Ctnthiana,  Kt.,  Sepimber  1, 1884. 

Three  days  later  Messrs.  Frisbio  &  Lake  addressed  the  following  let* 
ter  to  the  Department: 

Cynthiana,  Ky.,  September  18, 1884. 

Snt :  Since  writing  yon  on  the  15th  instant  the  following  facts  have  occurred,  which 
we  deem  it  proper  to  advise  you  of.  On  Sunday  last  we  observed  an  old  cow  of  our 
herd  was  on*  and  droopy^  showing  signs  of  sickness.  There  was  nothing,  however, 
in  her  appearance  to  excite  alarm,  nor  were  her  symptoms  those  commonly  attribu- 
table to  cattle  affected  with  pleuro-pnenroonia.  However,  on  yesterday  the  cow  be- 
came very  sick  and  much  bloated.  We  relieved  her  by  puncturing  the  stomach,  allow- 
ing the  gas  to  escape.  But  as  she  was  evidt  ntly  a  very  sick  cow  we  immediately  tel- 
egraphed to  Dr.  E.  T.  Haggard,  veterinary  surgeon  at  Lexington,  to  come  here  this 
morning.  In  response  to  our  summons  he  came.  The  bloat  of  the  animal  prevented 
his  making  such  examination  of  the  lungs  as  would  determine  the  extent  of  their 
nffection,  if  affected  at  all,  and  he  asked  that  the  animal  might  be  slaughtered  and 
a  ptat-morlem  examination  made.  To  this  we  readily  consented,  and  the  animal  was 
killed  and  the  examiuation  made  in  onr  presence.  The  right  lung  was  evidently  very 
much  rlisoased,  and  Dr.  Haggard  pronounced  the  disease  with  wnich  the  animal  was 
affected  as  pleuro-pnenmonia.  Another  animal  in  the  same  pasture  is  sick  and  seri- 
onsly  affected  as  the  cow  we  slaughtered,  and  will  probably  aie.  Two  or  three  cattle 
iiti  another  place  are  not  well.  Onr  herd  consists  of  about  two  hundred  and  lilty  head, 
and  all  of  theta  had  an  opportunity  to  take  the  disease  if  contagious. 
Very  respectfully,  your  obedient  servants, 

FRISBIE  Sc  LAKE. 

Hon.  E.  A.  Carman, 

Acting  Commisnoner  of  Jffrieulture, 

The  meeting  of  stock-men,  alluded  to  by  Messrs.  Frisbio  &  Lake  in 
their  first  letter  to  the  Department,  was  held  in  Lexington,  Ky.,  Sep- 
tember 19,  1884.  The  Department  is  indebted  to  Mr.  D.  Runyon,  sec- 
retary, for  the  followin[|^  official  copy  of  the  proceedings : 

PLEURO-PNEUMONIA  IN  KENTUCKY. 

In  response  to  an  urgent  request  of  the  president  of  the  Kentucky  Shorthorn 
Breeders'  Association,  a  large  number  of  Jersey,  Shorthorn,  and  grade  cattle-breeders 
aaiambled  at  Lexington,  Ky.,  September  19, 1884,  to  determine  on  the  course  of  aotiom 
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in  regard  to  the  report  officially  made  that  plenro-pneumonia  existed  in  the  herd  o! 
.  Jerseys  owned  by  Messrs.  Frisbie  &,  Lake.  The  Rev.  Rutherford  Douglass,  a  promi- 
nent Jersey  breeder,  was  called  to  the  chair,  and  Mr.  Dan  Runyon,  of  the  Live  Stoek 
Record,  was  made  secretary.  Messrs.  Frisbie  &  Lake  did  not  arrive  until  the  meet- 
ing had  made  some  progress,  but  were  represented  by  their  attorney,  Hon.  Caleb 
West.  Mr.  Estill  stated  that  the  object  of  the  meeting  was  to  determine  whether 
plenro-pneumonia  did  or  did  not  exist  in  this  section,  and  that  as  it  was  a  subject  of 
vital  import  to  cattle-men,  we  should  at  once  take  action  on  the  affair.  The  chairman 
responded  that  the  disease  was  the  most  destructive  known,  and  that  everything 
known  of  its  existence  in  the  State  should  be  fully  told.  The  secretary  was  then 
handed  the  following  letter  to  read : 

[This  was  the  letter  addressed  by  the  Department  to  Qovemor  Knott  on  Septem 
her  13,  1884.  quoted  above.] 

Several  snort  speeches  were  then  made  bv  Attomey-Oeneral  P.  W.  Hardin,  Dr. 
Keller,  Leslie  Combs,  Etholbert  Wariield,  and  others. 

Mr.  Henry  Higgins  said  he  would  like  to  hear  from  the  other  side,  and  Judge  West 
responded  that  ^1  would  be  told  in  good  time ;  that  he  would  give  everything  thai 
his  clients  knew,  and  stated  that  the  first  intimation  they  had  of  the  existence  of 
pleuro-pneumonia  in  their  herd  was  a  special  dispatch  sent  to  the  Commercial  Gasettc. 
They  exjiected  to  prove  that  Dr.  Trumuower  was  unworthy  of  credence,  as  he  made 
a  statement  in  the  presence  of  responsible  p^ies  to  the  contrary  of  the  statement 
made  therein. 

Capt.  Phil  Kidd  wanted  to  read  a  dispatch  f^om  a  Nashville  paper  which  charged 
pleuro-pneumonia  on  the  cattle  sold  by  Mr.  Alexander  McClintock  at  a  recent  sale. 
Mr.  McClintock  made  a  shoii  l>ui  satisfactory  speech,  and  when  the  proposition  was 
broached  offered  to  pay  the  expense  of  a  committee  going  down  to  examine  his  herd, 
and  part  of  the  expense  in  killing  any  of  the  suspected  cattle.  This  statement  was 
received  with  mucn  applause.  Mr.  McClintock,  in  response  to  a  question,  said  that 
one  of  his  cows  was  sick  at  Mr.  Henrv  Higgins^  and  that  gentleman  referred  to  Dr. 
Haggard,  who  said  he  would  delay  his  answer  until  later. 

Aner  further  discussion  the  reports  were  traced  through  various  sources  to  Dr. 
Trumbower,  Government  Inspector,  who,  on  September  1,  nnished  the  inspection  of 
Frisbie  &,  Lake's  Jersey  herd  at  Cynthiana.  Frisbie  &  Lake  were  ready  to  pfodnce 
witnesses  that  Dr.  Trumbower's  conversation  thereon  during  and  immediately  i^r 
the  inspection  induced  them  to  believe  that  their  herd  was  free  fh)m  the  disease,  and 
that  their  card  of  denial  was  written  in  the  presence  of,  read  by,  and  oorrectc^d,  in 
one  instance,  by  Dr.  Tnimbower.  On  September  13  they  saw  a  Lexington  dispatch 
in  the  Cincinnati  Commercial  Gasette,  giving  Dr.  Trumbower  as  authority,  that  four 
oases  of  pleuro-pneumonia  existed  in  their  herd.  They  telsjn'aphed  Dr.  Salmon. 
Chief  of  toe  Bureau,  who  answered  that  such  was  the  report.  Hiey  then  teleffiaphsd 
for  a  copy  of  Trumbower's  report,  but  never  received  a  reply  till  September  15,  when 
they  received  a  communication  fh>m  Mr.  Carman,  Acting  Commissioner  of  A|rrlonlt- 
ure,  mentioning  a  report  from  Dr.  Salmon  as  explaining  the  introduction  oftne  dis- 
ease into  their  nerd  by  twenty  cattle  bought  from  Clarke,  of  Geneva,  111.  But  Salmon 
should  know,  and  Trumbower  had  been  told,  that  they  only  bought  fifteen  from 
Clarke,  who  aenied  the  existence  of  the  disease  in  his  herd,  and  they  could  not  un- 
derstand why  Ttnmbower  should  tell  two  different  tales,  or  why  they  had  received 
no  official  notification.  They  still  refused  to  believe  the  disease  was  in  their  herds. 
They  promptly  answered  Salmon's  letter,  also  one  firom  €h>vemor  Knott  requesting 
them  to  make  no  sales  ttom  their  herd.  On  Sunday  they  were  notified  that  two  ail- 
ing cows  had  been  found.  On  Tuesday  they  had  several  cattle-men  look  at  them, 
and  were  still  without  assurance  of  plouro-pnenmonia«  Wednesday  the  cows  grew 
worse,  and  they  telegraphed  Dr.  Hap^gard,  who  arrived  Thursday  morning,  held  a 
posUmortem  on  one  of  Sie  cows  killed  for  the  purpose,  and  found  one  Inns  completely 
diseased  and  the  other  touched  by  undoubted  plenro-pneumonia.  He  deolarad  the 
other  cow  affected  in  the  same  way.  They  at  once  wrote  the  facts  to  all  concerned, 
and  stated  them  fhlly  to  the  meeting.  Dr.  Haggard  detailed  the  resnlt  of  his  exam- 
ination, and  showed  pieces  of  the  diseased  lung.  Another  cow  from  Clarke's  herd 
had  the  disease,  and  several  others  showed  symptoms. 

The  following  resolution  wasoffered  by  W.  P.  Hardin,  attomey-general|  and  nnani> 
mously  passed : 

"Resolved,  That  the  statements  of  Messrs.  Frisbie  4b  Lake,  with  the  accompanying 
papers  and  proof,  we  regard  as  satisfactory  and  conclusive  of  their  honest,  Just,  and 
gentlemanly  conduct,  both  to  themselves  and  the  public,  in  regard  to  the  presence  of 
pleuro-pneumonia  in  their  herds ;  and.  appreciating  their  manly  conrse,  we  thank 
them  for  the  cordial  and  interesting  inrormation,  as  well  as  their  expressed  desire  to 
fuUy  co-operate  with  ns." 

The  following  resolution  was  offered  by  Mr.  Leslie  Combs,  and  passed  unani- 
mously : 

'*Be8olv^,  That  whereas  a  Government  Inspector  examined  the  herd  of  Friable  4b 
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Uke  on  Angnst  31,  and  since  he  reported  tbat  plenro-pnenmonia  existed  in  said  herd^ 
that  this  mf^etinflr  condemns  his  concealment  of  the  results,  reported  to  the  governor  b;^ 
Meaan.  FViabie  i,  Lal^e,  whereby  they  conld  not  sooner  have  isolated  their  herd,  and 
th«t  a  copy  of  said  reeolntions  be  forwarded  to  the  Commissioner  of  Agriooltnre.'' 

The  following  reaolntion,  offered  by  Mr.  W.  W.  Estill,  was  carried : 

"Bewlvedf  That  it  is  the  sense  of  this  meeting  that  the  governor  at  once  call  the 
legiaUtore  together  to  devise  ways  and  means  for  exterminating  pledro-pneomonia  as 
demonstrated  by  posUfnortan  to  exist  in  oar  State." 

The  following  resolution,  offered  by  Mr.  T.  C.  Anderson,  was  carried : 

'*Biiolv^,  That  the  governor  of  Kentucky  be  requested  to  call  upon  the  Commis- 
Bioner  of  Agriculture  of  the  United  States  to  put  into  quarantine  all  the  herds  of  cattle 
in  Uii estate  suspected  of  being  infected  witu  pleure-pneumonia.'' 

Senator  John  S.  Williams  said  the  governor  ought  to  be  requested  to  call  the  legis- 
Ifttare  into  extra  session  to  consider  me  matter,  and  if  such  session  is  not  called  the 
cattle  should  be  at  once  slaughtered,  and  he  felt  spre  that  the  next  legislature  would 
pay  the  owners  a  reasonable  price  for  them.  He  said  that  if  something  is  not  done  to 
etamp  out  the  disease  it  will  destroy  the  cattle  interests  of  the  State. 

The  following  resolution  was  offered  and  adopted : 

"Beaolved,  That  Messrs.  Frisbie  Sl  Lake  and  the  Chair  appoint  a  committee  to  de- 
tIm  ways  and  means  to  exterminate  the  disease." 

The  Chair  appointed  the  following  committoe  in  conformitv  with  this  resolution, 
Tiz:  (ieneral  P.  W.  Hardin,  A.  J.  Alexander,  Leslie  Combs,  William  Warfield,  and  D. 
A.  Givens. 

The  meeting  adjourned  to  meet  again  in  Lexington  on  Saturday,  September  *27p 

B.  DOUGLASS,  Presidint. 
D.  BuirroN,  S0er$Uury. 

September  24  I  visited  and  inspected  tbis  herd.  I  examined  partic- 
ularly the  animals  Dr.  Trnra bower  reported  to  be  diseased,  and  was 
able  to  confirm  his  report  in  every  respect.  At  that  time  a  nnmber  of 
additional  animals  were  suffering  from  pie uro- pneumonia,  and  several 
seemed  to  be  in  the  first  stages  of  this  disease^  but  owing  to  the  great 
number  in  this  herd,  and  the  large  pastures  m  which  they  were  run- 
ning, I  was  unable  to  make  a  careful  examination  of  all  the  animals. 

October  3,  Dr.  Paaren,  State  veterinarian  of  Illinois,  found  a  Jersey 
heifer  at  Saint  Oharles,  IlL,  which  belonged  to  W.  A.  Stewart,  and  had 
been  purchased  from  Mr.  Olarke,  that  was  suffering  ftom  pleuro-pneu- 
monia;  also  a  ten-year-old  native  cow,  belonging  to  the  same  gentleman, 
which  had  been  running  with  this  heifer  and  had  contracted  the  disease 
from  her.  Both  were  slaughtered,  and  apost-mortetn  examination  is  said 
to  have  revealed  typical  pleuro-pneumonia.  The  following  week  Dr. 
Paaren  killed  a  second  Jersey  heifer  at  Saint  Charles,  which  belonged 
to  D.  B.  Moore,  which  had  been  purchased  early  in  the  spring  from  the 
Clarke  herd  at  Geneva. 

The  following  is  a  recapitulation  of  the  total  number  of  animals 
affected  in  this  outbreak  according  to  our  information: 


Ownsr. 


Komber 
exposed. 


NnmbeT 
affected. 


C.R.C.DTe , 

C.N.MitclieU 

W.ccUrke* 

JolmBoTd 

p.  B.  A  6. 8.  Tripp. 
aj.Beiley  ....:.... 

AaKplert 

2.W.J&wlhigt.... 

W.A.auirm. 

I^UeftLaka 


85 
80 
84 
21 
6$ 
60 
100 
1 


250 


Totel. 


20 
13 
17 
18 
7 
5 
8 
1 
1 
16 


101 


'lodladee  tbe  animftle  sold  irhioli  were  afterwards  found  diseased. 

^t  A.bovi  the  iiiimber  ezpoeed  preyioiis  to  the  sale,  and  the  number  affected  indndes  those  which  con- 
kcacMte  diMMe  after  Iht  Mio. 
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The  following  statement  was  prepared  for  the  use  of  the  House  Com- 
mittee on  Agricnlture  in  January,  1884; 

EXTENT  OF  PLEUROPNEUMONIA  AND  THE  IMPORTANCE  OF  NATIONAL 
ACTION  IN  REGARD  TO  THE  CONTAGIOUS  DISEASES  OF  ANIMALS. 

The  extent  of  territory  infected  with  contagions  plenro-pnenraonia  of  cattle  and 
the  nnmber  of  animals  actually  suffering  from  this  disease,  are  insignificant  in  com- 
parison with  the  annual  direct  and  indirect  losses  traceable  to  it,  and  the  danger  to 
which  onr  immense  live-stock  industry  is  continually  subjected. 

In  Connecticut  two  herds  were  infect'Cd  during  the  post  summer,  in  which  12  ani- 
mals were  exposed  and  7  contracted  the  disease.  In  one  of  these  herds  the  affect«d 
animal  was  destroyed,  and  at  last  accounts  no  others  had  contracted  the  disease;  in 
the  other  herd  4  animals  had  died,  or  had  been  killed,  and  2  with  very  extensively  dis- 
eased Inugs  remained  in  quarantine.  Both  of  these  were  Jerseys,  and  the  owner  re- 
fused to  have  them  destroyed.  What  has  been  done  with  them,  or  what  will  be,  I  am 
unable  to  say,  as  the  State  anthorfties  seem  powerless  to  proceed  beyond  quarantine, 
and  this  seems  to  have  been  by  no  means  secure. 

In  the  State  of  New  York,  although  the  disease  is  almost  entirely  confined  to  the 
wexstcrn  end  of  Long  Island,  to  Stateu  Island,  and  New  York  City,  these  localities  are 
qnite  extensively  infected,  and  as  there  are  more  than  two  thousand  stables,  some  of 
which  contain  several  hundred  cows,  and  many  of  which  contain  from  50  to  100,  it  is 
the  most  dangerous  district  in  the  country  at  this  time.  Recent  reports  are  to  tho 
elTeot  that  the  disease  is  extending  through  the  river  counties,  and  exists  in  herds 
located  from  50  to  60  miles  north  of  New  York  City.  How  many  cattle  are  aflTected 
in  these  connties  I  am  anable  to  say,  bnt  the  existence  of  the  disease  here  is  reaUy  of 
much  greater  importance  to  the  country  at  large  than  the  nnmber  of  diseased  ani- 
mals would  lead  one  to  suppose,  because  it  is  a  district  where  many  thoroughbred  cattle 
arp  raised  and  ftom  which  they  ore  shipped  to  all  parts  of  the  United  States. 

New  Jersey  was  recently  supposed  to  be  nearly  free  from  plenro-pneomonia,  bat  the 
fact  that  a  number  of  cases  occuried  without  the  knowledge  of  the  State  aathoiitiea| 
that  a  still  larger  number  of  herds  were  lately  known  to  oe  infected  in  Union  and 
Essex  Counties,  and  that  a  very  extensive  outbreak  in  Hunterdon  Connty  was  re- 
cently traced  by  means  of  sick  cattle  shipped  to  the  New  York  market,  and  dieoovered 
by  the  inspector  employed  by  the  United  States  Depai*tment  of  A^onltnre  who  is 
stationed  at  Jersey  City,  leads  to  the  suspicion  that  a  thorough  inspection  of  the 
State  might  bring  to  lignt  still  other  cases.  The  Hunterdon  County  outbreak  was 
one  of  the  most  extensive  that  has  recently  occurred.  It  was  supposed  to  have  origi- 
nated from  a  car-load  of  cows  bronght  from  Pennsylvania;  bat  where  these  wei«  in- 
fected is  not  known.  Seven  herds,  at  last  acconnts,  were  in  quarantine;  and  as  all 
were  large  herds,  containing  from  40  to  70  cattle,  a  large  number  of  animals  were 
exposed. 

Inoculation  was  extensively  practiced  to  check  the  fatality;  but,  in  spite  of  this, 
reliable  authority  places  the  loss  at  over  50  head. 

In  Pennsylvania  there  has  recently  been  another  voir  extensive  outbreak,  wbieh 
was  the  result  of  taking  a  car-load  of  14  cows  from  the  Calvert  stock-yards  in  Balti- 
more to  Chester  County.  Most  of  these  cows  were  taken  into  large  dairy  herds, 
which  they  thoroughly  infected.  In  each  of  these  cases  the  Baltimore  cows  were  the 
first  to  sicken,  and  a  large  proportion  of  the  native  cattle  were  soon  affected  with  the 
same  disease.  These  herds  were  visited  the  3d  of  October  by  the  Veterinarian  of  the 
Department  of  Agriculture,  in  company  with  the  State  authorities,  who  killed  8 
of  the  animals  in  his  presence  in  order  to  satisfy  him  as  to  the  nature  of  the  disease. 
The  cases  were  typical  cases  of  pleuro-pneumonia,  and  all  those  appearances  were 
present  which  were  recently  accepted  by  the  International  Veterinary  Congress  held 
at  Brussels  as  characteristic  of  contagious  pleuro-pneumonia.  In  most  cases  a  whole 
lung  was  hepatized ;  the  inflammation  was  of  different'ages,  showing  the  progressive 
chsracter  of  the  disease;  the  interlobular  tissue  was  greatly  distended  with  tiie exu- 
dation, and  the  pleurisy  was  intense.  According  to  an  official  report,  dated  October  30, 
the  nnmber  of  animals  known  to  have  been  exposed  was  104,  and  the  number  of  sick 
ones  that  had  been  killed  or  had  died  was  46.  A  semi-official  report  of  the  present 
month  places  the  nnmber  destroyed  at  70.  It  is  now  believed  that  the  disease  has 
been  entirely  overcome,  and  that  the  State  of  Pennsylvania  is  free  from  it. 

In  Maryland  and  the  District  of  Columbia  there  are  many  infected  herds  in  which 
a  comparatively  large  number  of  animals  annual  ly  contract  the  disease.  B^  direction 
of  the  Commissioner  of  Agriculture  a  reliable  Inspector  was  sent  to  Baltimore  late 
in  October  to  learn  the  condition  of  the  stables  there  as  regards  this  disease. 

Nineteen  stables,  containing  ^8  animals,  were  examined.  In  twelve  of  these  the 
infection  was  admitted;  one  had  lost  more  than  200  animals  within  three  years; 
others  had  lost  heavily  for  years;  12  sick  animals  were  found,  18  recent  deaths  were 
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admitted,  and  3  tick  cows  had  just  been  sold  or  exohanged.  This  number  of  sta- 
bles oomprisea  bnt  a  small  part  of  those  in  the  yioinity  of  EStltimore,  but  it'^is  believed 
t^t  the  number  is  sufficient  to  demonstrate  the  presence  and  dangerous  character  of 
the  disease.  We  have  no  information  ol^leuro-pneumoniain  the  country  districts  of 
Maryland  at  anv  great  distance  ttom  the  cities. 

One  or  more  nerds  near  the  District  of  Columbia  have  recently  lost  a  number  of 
COW&  and  at  latest  accoimts  had  some  sick.  Within  the  District,  without  making  any 
regular  inspection,  three  infected  herds  hayie  been  found  where  Arom  3  to  6  animals 
are  admitted  to  have  been  lost  within  the  year.  In  Virginia  there  are  stables  from 
which  animals  have  recently  been  lost  with  symptoms  of  tOs  disease ;  but  none  of  tbeso 
could  be  secured  for  examination,  and  therefore  we  can  not  be  positive  in  regard  to 
the  nature  of  the  disease. 

BEASOKS  FOR  BSLXSYINO  IT  COlTTAOIOnS. 

The  first  great  reason  for  beUevinff  this  to  be  contagious  pleuro-pneumonia  is  the 
fict  that  nowhere  in  the  countiyouteide  of  the  comparatively  small  strip  of  territory 
stretching  from  Connecticut  to  Virginia,  and  east  of  the  Alleghany  Mountains,  have 
any  cases  been  found  which  bear  any  close  resemblance  to  the  disease  under  consid- 
eration. If  this  disease  were  the  result  of  climatic  causes,  or  if  it  were  produced  by 
improper  food  and  care,  then  we  should  certainly  dud  it  distributed  over  the  whole 
roan t^,  or  at  least  in  aJl  of  those  parts  of  it  where  similar  conditions  exist.  It  can- 
□ofc  be  originated  by  the  manner  of  stabling  and  feeding  cows  near  our  Eastern  cities, 
for  sabetantially  the  same  conditions  exist  at  Rochester,  Buffalo,  Cleveland,  Detroit, 
Chicago,  6aint  Louis,  Cincinnati,  and  other  Western  cities,  and  no  veterinarian  has 
been  able  to  find  any  similar  cases  of  disease  there,  although  special  inspection  has 
b<^en  made  by  competent  persons. 

The  disease  is  not  confined  to  stable  cows,  however,  nor  to  those  seasons  of  the  year 
irhen  acute  lung  diseases  can  be  accounted  for  by  the  inclemency  of  the  weauior. 
rhe  ontbreak  rc%rred  to  in  Connecticut  occurred  in  the  summer,  in  a  country  district, 
&nd  where  the  cattle  were  running  upon  nice  pasture  fields.  The  extensive  outbreaks 
la  K«w  Jersey  and  Pennsylvania  also  happened  in  summer,  and  were  in  the  best  faun* 
lug  districts  of  ^ese  States. 

In  this  connection  attention  is  called  to  the  fact  that  in  the  State  of  Pennsylvania 
ibonj^  ninety  herds  have  been  infected  since  March,  1879,  and  that  notwithstanding 
-be  appointment  of  special  aeente  in  eyery  part  of  the  Stat^  and  the  investigation  of 
iU  cattle  diseases  wherever  found,  there  was  no  disease  resembling  pleuro-pueumonia 
liscovered  excent  in  eight  of  the  sixty-seven  counties  of  that  State.  The  remaining 
ifty-nine  counties  have  been  free  from  any  suspicion  of  this  plague.  What  is  even 
nore  significant  is  the  fact  that  these  counties  are  not  distributed  over  various  parte 
^f  the  Stateybut  that  they  join  each  other,  and  are  all  in  the  southeastern  corner  of 
be  State,  where  there  is  the  greatest  danger  of  infectioi;  by  cattle  brought  from  Phil- 
kdelphia  and  Baltimore.  With  seventeen  of  these  henfti  the  infection  was  traced  to 
attto  firom  Baltimore  or  other  pointe  in  Maryland ;  with  twenty-one  it  was  traced  to 
Philadelphia ;  with  ten  it  was  traced  to  cattle  fh)m  herds  in  Pennsylvania  !niown  to 
)e  diseased. 

The  most  favorable  conditions  of  life  were  not  sufficient  to  protect  the  cattle  whore 
his  disease  was  introduced.  I  have  already  mentioned  that  a  number  of  the  out- 
tieaka  refSarred  to  occurred  during  the  summer,  and  that  the  animals  were  running 
tpon  frxeproachable  pasture  fields.  Many  of  the  affected  cows  were  young  and  in  fine 
<indition.  In  Connecticut  a  Jersey  bull,  lees  than  two  years  old,  and  two  steers  fit 
or  beef,  were  amou^  the  victims.  Again,  the  disease  as  we  see  it  here^does  not  occur 
n  isolated  herds  a  single  case  at  a  time,  as  does  non-infectious  lung  disease,  but  when 
^  enters  a  herd  a  mMority  of  the  cattle  are  affected  sooner  or  later.  Some  of  the 
rrda  in  Brooklyn  and  Baltimore  have  been  losing  cows  from  this  plague  for  years, 
>ud  one  near  the  latter  city,  where  but  about  fifty  cows  were  kept  at  a  time,  has  lost 
^«rtween  200  and  300  cows  within  three  years. 

These  instances,  all  recen^  are  referred  to,  not  as  all  the  evidence  bearing  on  this 
^>ixi£,  bnt  siiQply  as  examples  of  what  has  been  occurring  for  years  past;  and  it  is 
«'lieved  that  they  cannot  be  explained  on  any  other  hypothesis  than  the  contegious- 
t  HB  of  the  disease. 

'.V3CCKR  GBKATER  TliANfKXTENT  OF  INFKCTKD  TERIUTORY  AND  MUMBEB  OF  P16EASJS1I 
AMMALS  WOULD  INDICATE. 

Glancing  over  the  territory  which  I  have  stated  to  be  infected,. it  must  be  con- 
r.->^8Cd  that  it  is  not  extensive — a  siosle  farm  with  perhaps  five  anlmids  in  Conneoti- 
n  t^  about  four  counties  in  New  York,  as  many  in  New  Jersey,  two  or  three  counties 
li  Maryland,  and  possibly  a  few  stables  in  Delaware  and  Virginia. 

U  A—'Sl  ^  T 
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Iq  most  of  the  infbcted  herds  there  are  hot  one  or  two  siek  animftla  at  a  time,  and 
frequently  there  are  none ;  for  where  the  dieeaae  has  existed  for  a  certain  tiue  the 
BUBceptihle  animals  die  off  and  only  thoee  which  possess  a  certain  immanity  from  it 
remain. 

As  about  20  per  cent,  of  all  the  animals  exposed  are  able  to  resist  tiio  contagion  in- 
definitely, a  hc«d  of  comparatirdy  insnsoepuble  cattle  is  in  time  acqniredi  and  the 
time  necessary  for  this  is  shortened  both  in  Baltimore  and  Brooklyn  by  the  praotico 
of  inocalation. 

But  these  stables  and  grounds  remain  infected,  and  a  large  portion  of  the  new  cowi 
brought  into  them  contract  the  disease  unless  the?  are  previously  protected  by  inoc- 
ulation. The  practice  of  inoculation  does  not  destroy  the  infeouon ;  on  the  other 
hand  it  keeps  it  up,  but  it  enables  dairymen  to  keep  their  cows  in  infbeted  stablet 
without  great  loss,  when  without  it  more  than  half  of  the  new  cows  brought  into  then 
would  surelv  die. 

Another  fact  of  great  importance  brought  out  by  the  experiments  of  the  French 

Sleuro-pneumonla  commission  is  that  about  30  per  cent,  of  the  animals  exposed  to  this 
isease  show  no  symptoms  of  it  bevond  a  slight  cough.  Such  animals  are  probably  as 
dangerous  toothers  as  those  which  hayeit  in  a  more  severe  form,  and  yet  they  can  he 
transported  to  various  parts  of  the  country  without  exciting  the  least  suspicion. 

The  animal  which  is  supposed  to  have  caused  the  outbreak  in  Connecticut  was  prob- 
ably in  this  condition,  as  a  careful  examination  of  her  lungs  did  not  enable  the  veter- 
inarians to  detect  any  evidences  of  the  disease ;  and  yet  pleuro-pneumonia  exirted 
in  the  stable  from  which  she  came,  and  her  admission  into  the  new  herd  was  followed 
by  the  seven  cases  that  have  been  mentioned.  Similar  instances  are  referred  to  again 
and  again  by  the  veterinarians  of  every  country  where  the  disease  exists. 

These  infected  districtsi  though  small,  are  then  a  real  danger  to  the  whole  country, 
because  all  the  way  from  Connectlout  to  Virginia  there  is  a  lar^e  and  increasing  num- 
ber of  herds  of  thoroughbred  cattle,  which  are  frequently  shipped  to  the  West  and 
some  of  which  have  from  time  to  time  been  infected  with  this  oisease.  Fortunately, 
the  owners  of  thoroughbred  cattle  have  generally  had  too  much  regard  for  their  repu- 
tation to  ship  cattle  when  there  was  any  disease  in  their  herds,  and  the  common  cat- 
tle have  not  Dcen  sent  to  a  sufficient  distance  to  do  much  harm. 

But  with  the  increased  price  of  cattle  a  lar^e  number  are  being  shipped  from  the 
East  toward  the  West,  ana  the  danger  of  carrying  the  disesse  is  consequently  incress- 
iug.  If  the  car-load  of  cattle  shipped  from  Baltimore  to  Chester  County,  Pennsyl- 
vania, had  gone  to  the  ranges  of  tuo  West,  they  might  have  done  irreparable  harm. 
Again,  the  tnoronghbred  Jersey  cow  which  went  from  an  infected  stable  in  Kew  Jer- 
say  might  as  readuy  have  been  shipped  to  the  West:  and  I  have  been  informed  that 
if  the  Connecticut  outbreak  had  occurred  a  few  months  later  one  or  more  of  the  herds 
would  have  been  sent,  according  to  contract,  to  a  Western  State.  Now,  while  it  is 
true  that  pleuro-pneumonia  has  existed  in  the  East  for  forty  years  without  having 
been  carried  to  the  West,  it  must  be  admitted,  from  what  has  occun-ed  so  many  times 
in  Pennsylvania  and  Connecticut,  that  there  has  been  danger  of  this,  and  that  this 
danger  is  increasing  with  the  larger  number  of  cattle  now  being  shipped  in  that  direc- 
tion. No  doubt  this  danger  has  been  exaggerated,  but  the  fact  that  there  is  danger, 
and  that  the  disease  once  carried  to  the  western  herding  grounds  would  probably  l>e 
Ixjyond  our  control,  if  we  can  judge  from  the  experience  of  Australia  and  South  Af- 
rica, is  snfflcient  to  show  the  importance  of  grappling  with  It  while  It  can  be  so  easily 
handled.  The  rapid  it  v  with  which  a  disease  spreads  on  these  ranges,  when  once  iu- 
troducod,  is  illustrated  by  an  occurrence  of  last  summer  in  Southwestern  Texas.  A 
drove  of  cattle  brought  a  communicable  disease  to  that  section,  which  the  army  sur- 
geons believed  to  becontagions  pleuro-pneumonia;  bntbefore  any  careful  examinattoii 
could  be  made  several  hundred  cattle  had  died,  and  a  large  territory  was  in  fected.  For- 
tunately, investigation  showed  that  this  was  not  pleuro-pneumonia,  but  a  dieease  which 
does  not  outlast  a  single  season  of  the  year.  If  it  had  proved  to  bo  pleuro-pneumoDia, 
Avould  it  not  have  been  a  national  calamity  t  With  a  large  territory  alreaay  infected. 
with  no  money  and  no  power  to  control  the  disease,  and  occurring  in  summer  man  tbji, 
before  the  State  and  national  legislative  bodies  would  convene,  it  is  difficult  to  see 
huw  any  effective  measure  could  nave  been  adopted.        * 

THE  INEFFICIENCY  OF  STATE  ACTION. 

Thouffh  a  number  of  attempts  have  been  made  by  the  States  now  infected  to  rid 
theinsehres  of  pleuro-pneumonia  these  have  generally  or  idways  failed,  because  for 
various  reasons  the  work  was  not  thoroughly  done.  We  saw  the  State  authorities 
of  Connecticut  unable  to  exterminate  the  disease  a  few  months  ago,  when  but  a  sin- 
gle herd  contained  sick  animals.  The  stables  of  Brooklyn  were  never  ondsr  com- 
plete supervision,  and  some  could  not  be  entered  by  the  inspeclfirs  even  when  tbe 
8tat«  of.  New  York  was  most  active  in  its  endeavors  at  extJrpatioti ;  and  though  tb« 
authorities  of  New  Jersey  have  been  engaged  at  the  same  task  for  five  yean,  the  State 
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has  pralNiblT  never  duiine  that  time  been  entirely  free  from  plenro-pneumonia. 
lo  IfarylADd  the  aaisertion  has  been  made  again  and  again  that  there  were  no  eaees 
of  tkie  diaeaee  in  the  State,  and  yet  dariuR  any  part  or  this  tLme  a  thoronffh  inspec- 
tiou  oould  not  have  failed  to  reveal  a  oondderable  number.  At  beet  the  attempte  of 
the  Stated  have  been  spaaQiodic ;  and  while  one  State  was  earnestly  striving  to  aooom- 
plith  something  a  neighboring  one  wonld  allow  the  shipment  of  diseased  eattle,  and 
ooaateraot  the Inlluenoe  of  the  former.  As  a  mle,  therefore,  State  action  has  never 
boeii  thorough,  and  the  laek  of  unity  of  action  between  the  States  has  prevented  any 
lasting -banent  even  when  much  has  been  aooomplished. 

AOVAarrAOsa  ov  thb  womk  veivq  duubotkd  by  tob  ukitbd  btavmb  oovbiu?- 

SfSNT. 

A  national  direction  of  the  work  for  the  extermination  of  pleuro-pneumonia 
would  overcome  at  onoe  the  discouraging  features  which  have  done  so  much  to  pre- 
veut  the  effbrU  of  the  individual  States  irom  being  effective.  With  inspections  in 
ererv  infected  State  the  shipment  of  diseased  oMtle  wonld  soon  cease ;  new  out- 
Ureeks  wonld  thus  be  prevented,  and  the  danger  which  has  so  long  menaced  the 
mat  cattle  interests  of  tlie  country  wonld  be  removed.  The  work  would  be  more 
thofongh  atid  energetic,  because  tiiose  engaged  in  it  would  not  be  directly  or  indi- 
rectly dependent  upon  the  good- will  of  the  Interested  cattle  owners  for  their  i)osi- 
tioQs,  attii  the  plea  of  inability  to  pay  for  thd  diseased  cattle  which  ought  to  be 
slaughtered  wonld  also  be  ov^ercome.  These  have  been  the  principal  obstacles  to  the 
Buccees  of  State  actioui  and  praotloally  they  are  so  great  as  to  make  it  next  to  im- 
lK>esiblc  for  the  States  alone  to  free  themselves  from  this  plague. 

TRB   rlClSSCNCE    OF   PLEURO-PKltUMOKIA  COSTS    AimUALLY  MORS    THAK  WOULD    BV 
NKCB88ARY  FOR  ITS    DBSTRTtCnOK. 

Owing  to  the  presence  of  pleuro-pneumonia  in  the  United  States,  every  steer  shipped 
io  Great  Britain  must  be  slaughtered  within  a  certain  time  on  the  wharf  where  he  is 
lauded.  This  restriction  upon  the  export  cattle  trade  is  said  by  competent  authori- 
ties to  make  the  price  of  our  steers  average  $40  less  than  similar  animals  shipped  ttom 
Canada.  With  over  100,000  beeves  going  abroad  every  year,  this  makes  a  loss  of 
$1,000,000  aunuallv,  or  enough  to  clear  our  c(|antry  of  the  disease.  Besides  this,  there 
are  the  continual  losses  whidi  arc  going  on  in  the  infected  districts,  and  the  disturbed 
condition  of  trade  firom  the  many  false  alarms  in  regard  to  the  spread  of  this  disease, 
tlie  entire  annual  losses  being  estimated  by  good  authorities  as  high  as  |3, 000,000. 

IMPORTANCIS  OF  INVESTIGATINO  OTHER  DI8BA0X8. 

The  nropositiou  of  establiahiug  a  permanent  bureau  for  investigating  the  communi- 
cable diseases  of  animals  is  a  matter  of  the  greatest  importance.  While  we  have  no 
more  disease  than  other  countries  in  nroportion  to  the  number  of  onr  animals,  the 
enonnoui  development  of  our  live-stock  industry  has  made  the  question  of  contagious 
diseansone  of  peculiar  interest  to  us.  The  cause  of  these  plagues,  which  hasl>een 
an  impenetrable  mystery  during  all  the  past  ages  of  the  world,  is  being  revealed  by 
the  science  of  to-flay,  and  the  in  finitely  small  organisms  which  are  ahle  to  produce 
such  terrible  havoc  in  our  flocks  and  herds  arc  at  last  being  brought  under  subjection 
themselves,  and  their  study  has  revealed  much  of  the  greatest  value  to  us  in  our 
warfare  against  them.  A  country  with  so  mnch  at  stake,  with  millions  of  dollars  an- 
nually swept  away  by  this  class  of  maladies,  cannot  afford  to  be  idle.  Other  nations 
whicn  have  much  less  capital  invested  in  animals  than  wc  have,  see  the  necessity  for 
this  work  and  are  making  provisions  for  it ;  and  it  is  to  the  credit  of  our  country 
that  we  were  one  of  the  hrst  to  enter  this  field,  and  thai  results  have  been  accom- 

SUahad  which  will  bear  comparison  with  the  investigations  of  any  other  country. 
»nt  while  much  han  been  doue^  while  millions  of  dollars  have  already  been  saved  to 
our  IhnnefB  by  the  fhcts  thus  iar  discovered,  we  have  only  made  a  beginning  in  the 
^T«at  work  that  is  before  us.  Some  of  the  most  important  diseases  affecting  our  ani- 
luaU  are  still  mvsteries  to  us,  and  though  they  are  distributed  over  large  territories 
«id  decimate  tne  lire  Stock,  we  are  ignorant  of  their  cause;  we  do  not  know  how 
thfj  are  kept  up  fVom  year  to  year ;  we  have  no  means  of  combating  them,  and  the  idea 
of  ftaaing  onfselves  from  their  ravages  has  scarcely  dawned  upon  us.  A  striking  ex- 
avpla  iHTtha  necessity  of  such  work  is  seen  in  the  recent  investigations  of  Texas  cattle 
fimtf.  This  diseasa  has  been  advancing  and  infecting  new  territory  for  a  century, 
md  natil  the  last  year  or  two  we  knew  nothing  ahoutit,  and  our  best  informed  vet- 
litoarfatta'aod  atookmon  did  not  suppose  that  it  was  fbund  in  oue-fiflh  of  the  terri- 
taiy«i^kdb  ft  htm  actually  overrun.  These  were  points  which  it  was  necessary  to  nn- 
^^trhiml  ba/bre  either  legislative  bodies  or  iudividnals  could  adopt  intelligent  meas- 
WM  Af  pMyeuiittg  ili«  annual  losses  which  have  been  most  discouraging  to  the  cattle 
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industry  in  large  seelions  of  the  country.  And  ^ith  every  disease  there  ore  equally 
important  points  still  to  be  iyj^^s^iSAl^- 

The  laboratorr  and  experiment  station  which  have  been  fitted  up  dnring  the  psst 
sammer  under  the  direction  of  the  Commissioner  of  Agricnltnre,  for  investigating  con- 
tagions diseases,  make  it  XKissible  to  attempt  the  solution  oi  questions  which  were 
fdrmerly  beyond  our  reach.  The  laboratory  contains  the  most*  improved  a|>paratfi8 
fop»8Uch  investigations!  much  of  which  was  constructed  according  to  new  designs,  es- 
pecially for  this  work,  and  it  is  safe  to  say  that  the  facilities  here  sacp  now  equal  to 
those  possessed  bv  investigators  of  similiu*  diseases  in  any  country,  and  in  some  re- 
spec^  they  i^aUy  surpass  them. 

In  conclusion,  i  would  say  there  is  not  a  department  of  original  research  or  of  agri- 
cultural investigation  in  regard  to  which  there  is  more  pressing  need  for  developmeot 
than  this,  and  nene  which  promises  to  effect  a  greater  saving.  Our  losses  are  noF 
heavy,  but  thev  must  increase  as  our  animal  population  increases,  as  new  diseaa^  Sh 
introduced,  and  fresh  areas  are  inl^ted.  B.ut  it  is  not  alone  a  question  of  dolt^irs ;  the 
investigation  of  animal  oontagia  must  throw  new  light  on  those  hmm^n  plagues  which 
in  our  country  alone  sweep  a  quarter  of  a  millipn  of  human  lives  out  of  existence  each 
year.  Some  of  these  animal  diseases  are  comln^nieable  to  man,  and  have  a  greater 
influence  over  our  health  and  lives  than  19  generally  supposed,  and  any  means  of  con- 
trolling them  cannot  fail  to  have  an  important  influence  on  human  health  as  welL 


ENZOOTICS  OP  ERGOTISM. 

Early  in  March,  1884,  a  disease  among  the  cattle  of  Oofifey  Ooanty, 
Kamsas.  which  was  supposed  by  certain  veterinarians  to  be  foot^and- 
month  aisease  in  a  most  vimlent  form,  was  brought  to  the  attention  of 
the  officers  of  that  State;  and  such  exaggerated  accounts,  were  sent  to 
the  press  from  day  to  day  as  to  cause  a  feeling  of  insecurity  and  alarm 
among  all  engaeed  in  the  live>s^k  industry  of  the  West.  The  dd  of 
March,  Dr.  Wilhite  visited  the  farm  of  Mr.  Daniel  Keith,  located  in  Cof- 
fey County,  4  miles  northwest  of  Neosho  Falls,  and  pronounced  the 
trouble  among  his  cattle  to  be  foot-and-mouth  disease.  The  same  day 
Governor  Click  telegraphed  as  follows : 

TOFEKA,  Kaks.,  Marek  3, 1884. 
Hon.  Geo.  B.  Lorino, 

Commiuioner  of  Agriculture : 
A  yerv  malignant  disease  has  hrokeu  out  among  the  cattle  in  Neosho  County,  this 
State,  it  is  supxKised  to  he  the  foot-and-n^outh  aisease.  The  feet  become  acre  and 
soon  rot  off.  The  disease  sometimes  extends  to  the  knees.  Over  a  hundred  animals 
have  been  attacked  in  a  few  days.  Great,  consternation  among  the  cattle  ownen. 
Can  your  Department  send  here  a  compet^t  yeterinary  surgeon?  No  one  here  can 
adyise  what  to  do. 

G.  W.  GLICE,  Governor  of  KmmM. 

Two  days  later  the  following  dispatch  was  received : 

TOPBKA,  Eak6.,  ifaroib  5,  1884. 
Hon.  Geo.  B.  LorinGi 

CorMMlU^/Ofn€r  of  AgriouUure : 

Veterinary  surgeon  reports  disease  of  which  I  advised  you  to  be  foot-and-mouth  dis* 
ease. 

G.  W.  GLICK«  Oovernor  ofKaneae, 

On  the  receipt  of  this  dispatch,  and  similar  representotions  by  the 
Senators  from  Kansas,  Dr.  M.  B.  Trumbower,  a  veterinarian  whose  ])re- 
vious  reports  of  various  diseases  had  led  us  to  put  great  confidence  in 
his  knowledge  and  judgment,  was  directed  to  proceed  at  once  to  Keosho 
Falls,  and  make  an  early  report  in  regard  to  the  nature  of  the  disease 
among  cattle  which  was  said  to  exist  at  that  place.  He  started  on  the 
Gtb,  but  could  not  reach  the  affected  farms  until  the  9th  of  March.. 

In  the  mean  time,  at  the  request  of  the  governor,  General  Augur  de- 
tailed Dr.  Holcombe,  of  the  army  veterinary  servicer  to  make  an  im- 
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mediate  investigation.  In  company  with  the  gorernor,  the  secretary 
of  the  State  Board  of  Agriculture,  and  a  delegation  of  citizens  from 
Emperia,  Dr.  Holcombe  reached  Neosho  Falls  March  6,  and  after  a  hur- 
ried examination  of  the  Keith,  Goodrich,  and  Beard  herds  he  reported 
that  the  disease  was  the  g^puine  epizootic  aphtha  of  Europe.  The  fol- 
lowing dispatch  was  received  at  the  Department  of  Agriculture  the 
same  day : 

Neosho  Falls,  Kans.,  March  6. 
Hon.  Geo.  B.  Loring, 

Ccmntini&ner  of  JgricuHure : 
Veterinary  surgeons  A.  A.  Holcomb  and  A.  H.  Wilhite  have  to-day  made  an  exami- 
nation of  the  infected  cattle,  and  pronounce  It  foot-and-mouth  disease.    Over^lOO 
head  are  infected,  bat  the  disease  is  confined  to  stock  cattle  on  a  half  dozen  farms. 

G.  W.  GLICK,  Governor  qfKaniOM. 

When  Dr.  Trumbower  reached  Neosho  Falls,  he  found  an  excited 
tlirong  of  people  who  urged  upon  him  the  necessity  of  making  an  im- 
mediate diagnosis,  and  relyingrather  upon  the  representations  of  others^ 
which  in  many  important  respects  proved  to  be  incorrect,  than  upOn 
what  he  was  actually  able  to  see,  and  a  careful  judgment  based  upon 
this  alone,  he  was  led  to  concur  in  the  opinion  of  the  professional  gen- 
tlemen who  had  been  upon  the  ground  for  the  preceding  three  or  four 
days. 

On  March  10,  Dr.  Holcombe  made  his  formal  report  to  the  goyemor, 
in  which  occurred  the  following  sentence: 

That  it  is  foot-and-mouth  disease  cannot  be  doubted  ^en  the  symptoms  are  oon- 
Bidered ;  for  to  recapitnlate,  the  varions  cases  sho^r  vesicres  and  ulcers  of  the  month ; 
vesielesand  nlcerBin  the  deft  of  the  hoof;  suppuration  and  sloughing  at  the  foot ;  ulcers 
ofthereetam;  yesicles  and  ulcers  of  the  uddor;  diarrhea;  a  temperature  varying 
from  mi  to  104.4  decrees  Fahr.,  and  the  most  remarkable  emaciation  even  in  cases 
TThereThe  appetite  is  good. 

The  excitement  now  became  so  great  that  by  your  diTection  I  left 
Washington,  March  13,  to  investigate  the  nature  of  the  disease  and  to 
see  what  action,  if  any,  was  necessary  to  hold  it  in  check.  At  Chicago 
1  learned  of  what  was  supposed  to  be  a  similar  outbreak  at  Effingham, 
HI.,  and  was  requested  by  Dr.  Bauch,  secretary  of  the  State  Board  of 
Health,  and  by  others  largely  interested  in  the  cattle  industries  of  the 
l^ate,  to  make  an  immediate  investigation.  The  condition  of  affairs  in 
Kansas,  however,  was  so  urgent  that  I  concluded  to  press  on  as  rapidly 
as  possible. 

I  reached  Topeka  March  15,  and  immediately  had  an  interview  with 
the  go'^emor  and  with  the  secretary  of  the  State  Board  of  Agriculture. 
1  was  informed  by  both  that  the  malady  was  undoubtedly  foot-and- 
mouth  disease,  but  that  it  was  so  quarantined  that  there  was  little 
clanger  of  its  immediate  extension ;  and  at  the  request  of  the  governor 
I  proceeded  the  following  day  to  Pawnee  County,  to  investigate  a  sup- 
posed outbreak  of  pleuro-pneumonia.  I  found  the  cattle  there  to  be  suf- 
fering from  chronic  indigestion,  the  result  of  feeding  too  exclusively  for 
a  long  time  on  dried  sorghum  with  a  probably  insufficient  water  supply. 

I  at  once  returned,  reaching  Neosho  Falls  March  19,  and  after  a  care- 
ful investigation  was  able  to  telegraph  you  on  the2l8t  that  the  affection 
was  not  foot-and-mouth  disease,  but  that  it»iiad  been  produced  by  local 
canses  and  that  there  was  no  danger  of  its  spreading. 

Betoming  through  Topeka,  I  reported  my  conclusion  to  the  governor 
•^ild  was  intbrmed  that  experiments  would  be  made  with  susceptible  an- 
imals to  decide  the  nature  of  the.  d&ease.  I  was  invited  to  assist  in 
these  CKperimentS;  and  at  first  decided  to  do  so,  bat  I  soon  lea^rncd  that 
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the  investigation  necessary  to  satisfy  Dr.  Holcombe,  who  had  jost  been 
appointed  State  veterinarian,  was  saoh  as  to  require  ranch  more  time 
than  I  could  give  to  it  I  accordingly  visited  Kirksville,  Mo.,  by  your 
direction,  where  I  found  an  outbreak  of  the  same  disease  as  existed  at 
Neosho  Falls,  and  from  there  returned  to  Washington. 

In  Kansas  1  met  Professor  Stalker,  of  Iowa,  Professor  FaviUe,  of  Ool- 
orado.  Colonel  Groom,  of  Texas,  and  Dr.  Hopkins,  of  Wyoming,  who 
had  been  commissioned  by  their  respective  States  to  report  on  the  nat- 
ure of  the  disease  and  the  necessity  of  quarantining  all  oatUe,  sheep, 
and  pigs  from  Rausas.  I  was  also  requested  by  the  secretary  of  the 
Illinois  State  board  of  health  to  inform  him  if  there  was  anyneoeasity 
for  his  State  to  adopt  similar  measures.  Fortunately,  each  of  these 
States  received  a  report  that  foot-and-mouth  disease  did  not  exist  in 
Kansas,  and  what  threatened  to  be  an  almost  complete  suspension  of 
the  live-stock  business  of  the  West  was  averted.  There  is  no  doubt, 
however,  that  the  cattle  industry  suffered  a  considerable  loss  ftom  the 
excitement.  The  market  became  unsteady,  the  price  of  cattle  declined, 
and  buyers  became  exceedingly  cautious. 

April  9  I  received  information  that  Dr.  McEachran,  princip^^  of  the 
Montreal  veterinary  school  and  live-stock  inspector  for  Canada,  had  vis- 
ited Neosho  Falls,  *Kans.«  and  Effingham,  111.,  as  the  representative  of 
the  Canadian  Government,  and  positively  asserted  that  the  malady  at 
both  places  was  the  real  foot-and-mouth  disease  of  Europe.  April  10, 
a  telegram  from  the  State  agent  for  Kansas  of  the  United  States  De- 
partment of  Agriculture  conveyed  the  information  that  the  State  vet- 
erinarian had  just  reprted  to  the  governor  that  six  healthy  cattle  co- 
habited with  the  sick  animals  had  all  contracted  the  disease,  and  that 
further  exxieriments  by  inoculsition  would  at  once  be  made.  A  letter 
from  the  governor  of  the  same  date,  received  two  days  later,  contained 
s^imilar  statements.  A  few  days  later  still  an  item  appeared  in  the  iiress 
dispatches  from  Washington,  stating  that  "a  private  dispatch  wan  re- 
ceived here  to  day  from  the  governor  of  Kansas,  saying  that  cases  of 
sickness  among  csittle  which  had  been  most  carefully  examined  had 
turned  out  to  be  tnie  foot-and-mouth  disease.  He  was  afraid  that 
some  cases  had  got  in  the  herds.  There  was  an  attempt  made  at  iirst 
to  keep  the  matter  quiet,  but  the  information  was  deemed  such  as  should 
go  to  the  public." 

It  now  seemed  that  a  repetition  of  the  former  excitement  and  panic 
was  about  to  occur,  and  by  your  direction  I  visited  Kansas  a  second  time 
with  instructions  to  make  such  experiments  as  might  be  necessary-  to 
demonstrate  the  noncoutRgions  nature  of  the  disease  beyond  question. 
1  reached  Emporia  April  20,  and  was  there  met  by  a  telegram  finom  Ne- 
osho Falls  asking  me  to  join  the  State  veterinarian  and  Professor  Liaw 
at  the  governor's  office  on  the  morning  of  the  22d.  Not  intending  to 
turn  backward  until  the  diffei-euce  of  opinion  was  conclusively  settlecl, 
I  telegraphed  in  reply  requesting  these  gentlemen  to  meet  me  at  Em- 
poria on  their  way  to  Topeka.  This  they  did  on  March  21,  and  I  ha4l  a 
conference  with  them,  at  which  the  State  veterinarian  admitted  that  all 
attempts  to  convey  the  disease  by  inoculation  upon  cattle,  rabbity  and 
sheep  had  failed ;  that  the  second  experimental  lot  of  cattle  which 
had  cohabited  with  the  first  lot  when  they  were  supposed  to  be  anffer- 
ing  with  foot-and-mouth  disease  had  not  been  in  the  least  affected ; 
that  the  foot  8ymi)tom8  of  the  first  lot  had  only  been  noticed  with  two 
animals,  were  very  slight  and  of  exceedingly  short  duration ;  and  that, 
finally,  whatever  the  disease  might  be,  it  was  not  the  continental  foot- 
and-mouth  disease. 
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After  reoeiviQg  this  information  I  returned  to  Topeka,  attended  the 
meeting  of  the  livestock  commission  in  the  governor's  office,  when  the 
State  verterinarian  reported  that  the  malady  at  Neosho  Falls  was  not 
the  foot-and-month  disease,  and  the  governor  sent  out  a  dispatch  to 
the  same  effect. 

On  my  way  to  Washington  I  visited  the  herds  in  the  vicinity  of  Efflng- 
bftin,  III.,  examined  the  cattle  and  the  food  and  assured  myself  that  the 
(liseiise  there  was  identical  with  that  in  Kansas  and  Missouri,  and  that 
it  was  in  every  case  traceable  to  the  ergot  which  existed  in  great  abund- 
ance in  the  hay. 

SITUATION  OP  THS  AF7BCTED  HERDS  AND    BRIEF  HISTORY  OF  THE 

DISEASE. 

The  oattle  disease  in  Kansas  which  recently  attracted  so  much  atton- 
tion  from  its  snpi)oaed  identity  with  the  contagioi\s  foot-and-mouth  din- 
ease  of  Bnrope,  was  first  notiee<l  in  the  herd  of  Daniel  Keith  about  tlie 
23d  or  a4th  of  December,  \SS3.  Mr.  Keith's  f(uiu  is  located  4  niih58 
northwest  of  Neosho  Fails.  The  first  t>o  sicken  were  some  yearlings, 
which  were  noticed  in  the  morning  standing  ^*  hMnipod  up,"  witli  droop- 
ing heads  and  jerking  the  liind  lectin  ai)cculifli*  uuiuner.  Tliese  would 
walk  but  little  and  would  soon  lie  down.  Within  two  or  three  days 
they  were  inclined  to  lie  continually.  The  feet  were  examined  and  found 
free  from  mud ;  the  interdigital  space  was  described  as  red,  swollen, 
and  sensitive,  the  toes  spread  a|Uirt.  The  feet  began  to  swell  at  the 
coronet^  or  as  high  as  the  fetlock ;  a  line  of  fieparation  was  established, 
and  pus  appeareil  within  two  or  three  days  from  the  first  symptoms. 
The  mouths  were  not  examined,  but  the  animals  were  supposed  to  be 
eating  all  right. 

Ott  or  al)out  ilecember  10,  Mr.  Keith  had  purchased  03  head  of  year- 
lings of  Mr.  Davis,  all  of  which  had  been  ga;thered  within  a  mdius  of  10 
miles.  Two  cows  and  G  yearlings  were  bought  of  Alexander  Linn,  I 
mile  down  the  river  from  Keosho  Falls.  This  lot  ot  yearlings  were  said 
to  have  sickened  within  a  few  days  after  their  arrival  on  the  Keith  farm ; 
it  is  believed  that  some  were  sick  within  thi^ee  days  and  that  all  wore 
snfiering  within  a  week,  and  during  this  time  they  had  been  fe*!  on 
rihelled  corn  and  mowed  oats.  Thera  appears  to  be  some  doubt  as  to 
how  severely  they  were  aftected,  whether  they  were  all  attacked  on  the 
same  day,  and  the  exact  number  of  days  they  were  on  the  farm  before 
showing  any  symptoms.  While  it  was  asserted  that  they  ate  no  hay  it 
was  admittetl  that  there  was  probably  some  hay  in  the  racks.  Eight 
other  animals  were  porchased  about  the  same  time  of  neighbors  living 
within  3  or  3  miles. 

By  January  1  he  had  between  20  and  30  head  sick,  a  number  of 
new  oases  being  observed  each  day.  March  9  Dr.  Trumbower  found  a 
red  yearling  steer  with  a  very  hot  mouth,  mucous  membranes  much 
reddened,  a  vesicle  the  size  of  a  dime  on  the  f.oft  palate,  and  two  smaller 
ones  on  the  tongue.  There  was  also  a  small  ulcer  on  the  mucous  mem-- 
brane  of  the  rectum ;  the  temperature  was  104.4°  F. ;  the  animal  was 
lyuig  down,  and  when  forced  to  rise  it  moved  very  stiffly,  but  there  was 
no  swelling  of  the  feet.  The  following  day  the  vesicles  were  found  rujit- 
uied^  and  in  their  place  was  a  deep,r^  cavity  which  bled  when  touched. 
Tomperatore  atill  104.4°.    March  20  this  animal  appeared  well. 

lAe  cattle  on  this  farm  were  divided  into  two  lots,  which  were  in  ad- 
joking  ineloanres,  and  weie  separated  only  by  rail  fences.  The  second 
lotooAtained  40  two-y ear-old  steers,  purchased  about  November  1,  and 
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was  free  from  disease  until  February  28,  though  some  of  these  had 
broken  through  the  fence  at  times  and  mingled  with  the  diseased  part 
of  the  herd.  March  10  about  10  or  12  animals  in  the  second  lot  y^re 
sick.  Three  days  later  Dr.  Trambower  found  2  that  would  lose  all  four 
feet.  At  this  time  there  were  118  head  of  cattle  on  the  farm,  of  which 
74  were  more  or  less  affeeted.  Nine  animals  had  one  foot  off,  4  had  two 
feet  off,  1  four-year-old  cow  lost  both  hind  feet  and  a  toe  from  one  fore 
foot,  3  others  were  affected  in  but  one  foot,  0  in  two  feet,  and  1  in  three 
feet.  In  nearly  all  that  showed  lameness  there  were  more  or  less  mouth 
symptoms. 

Across  the  road,  and  nearly  opposite  to  Mr.  Keith,  lives  Edward  Hind- 
man.  It  was  here  that  the  cattle  belonging  to  A.  0.  Goodrich  were  lo- 
cated. The  10th  of  March  this  herd  numbered  96  head.  The  first 
animal  affected  was  a  milch  cow,  noticed  to  be  lame  January  10.  Iso 
•other  cases  occurred  until  February  14  or  16,  when  one  was  seen  to  be 
lame  in  the  morning  after  a  heavy  ice  storm.  The  following  morBing 
16  were  lame.  After  that  he  discovered  new  cases  almost  crail;^,  and  on 
March  14,  when  they  were  separated  from  the  well  ones,  65  head  were 
affected.  March  19  the  most  severe  cases  were  as  follows :  18  animals 
had  lost  both  hind  feet,  5  had  lost  one  hind  foot,  1  had  lost  both  hind 
feet  and  one  fore  foot,  and  1  had  lost  all  of  its  feet.  Seven  of  the  others 
were  lame  in  the  hind  feet,  and  the  remainder  of  the  65  head  affected 
were  more  or  less  lame. 

In  each  of  the  above-mentioned  herds  the  sick  animals  at  the  time  of 
my  visits,  March  19  and  22^  had  small  erosions  of  the  mucous  membrane 
of  the  mouth,  and  2  or  3  had  hard  yellowish  crusts  in  the  same'  sitaa- 
tion  an  inch  or  more  in  extent.  In  no  case  were  these  sufficient  to  in- 
terfere with  mastication.  This  lesion  was  mor&  noticeable  in  the  old 
chronic  cases  than  in  the  recent  ones. 

The  third  herd  which  contained  diseased  animals  was  located  about 
^  miles  from  those  already  mentioned.  It  beloAged  to  J.  W.  Beard. 
This  herd  contained  70  head  of  animals,  and  3  cows  and  2  steers  are 
all  that  have  been  affected.  All  had  been  running  together  until  the 
disease  was  noticed,  when  the  sick  were  separated  firom  the  well.  The 
first  symptoms  were  observed  on  the  17th  of  February,  when  a  cow  was 
seen  to  be  lame.  The  second  one  to  go  lame  was  a  cow  boaght  of  Mr. 
Keith  and  brought  to  the  farm  February  18 — she  became  lame  about 
the  22d  or  29th,  accounts  differing  between  these  dates.  The  third  one, 
a  steer,  became  affected  March  1.  The  fourth  was  a  cow  observed  to 
be  sick  March  lor  2.  It  is  reported  that  she  slavered  very  profusely.  Mr. 
Beard  states  that  he  examined  her  month  and  found  it  very  red  and  the 
tongue  covered  with  little  pimples.  At  ten  o^clock  next  morning  she 
died.  This  animal  had  not  been  lame.  The  fifth  one  was  taken  about 
the  same  time.  It  was  lame  in  one  foot,  became  better,  was  affected  in 
a  second  foot,  and  was  enrtirely  recovered  trom  lameness  by  March  11. 
At  this  time  Dr.  Trumbower  found  several  small  sores  and  discolored 
spots  in  the  mouth,  and  the  temperature  was  102.5  degrees,  or  very 
nearly  tbe  average  of  cattle  in  health.  The  highest  temperature  found 
by  Dr.  Trumbower  was  that  of  the  cow  purchased  of  Mr.  Keith,  which 
reached  102.8  degrees — a  point  too  low  to  indicate  fever  with  any  cer- 
tainty. 

The  fourth  and  only  remaining  herd  in  the  neighborhood  of  Neosho 
Falls  was  that  of  Christian  Pxibbemow,  whose  farm  is  located  on  Owl 
Creek,  10  miles  southeast  of  the  town.  There  ^ere  on  this  farm  183 
head  of  cattle,  and  but  16  have  shown  any  signs  of  the  disease.  This 
herd  was  made  up  as  follows:  HA  yearlingSi  24  two-year-old  steerS|  13 
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two-year-old  heifers  with  cgilf,  15  three-year-old  steers,  and  77  cows  and 
lieifers.  The  yearlings  had  been  pat  in  a  separate  pen  and  fed  on  oats 
and  corn-fodder— none  of  these  were  afieoted.  Three  apparently  well 
aminals  were  lassoed  and  examined ;  their  m<>aths  contained  small 
erosions  and  discolorations  of  the  mucons  membranes.  The  tempera- 
tare  of  one,  thought  to  be  slightly  lame,  was  101  degrees ;  that  of  another, 
apparently  in  perfect  health,  was  103  degrees.  Six  of  the  sheeted  ones 
have  either  lost  their  feet  or  hav^  them  in  such  condition  that  they  will 
sorely  separate  from  the  legs,  and  2  others  have  lost  digital  bones. 
None  of  these  animals  have  shown  saliyaGon  or  loss  of  appetite;  bat 
the  months  contained  erosions  and  discolorations  similar  to  those  seen 
in  other  herds. 

At  Hall's  Sunimit,  a  distance  of  20  or  25  miles  north  £rom  KeoshQ 
Falls,  George  £.  Smith  owned  2  cows.  Abont  February  1  one  became 
lame;  there  was  noticeable  slavering  and  loss  of  appetite  for  several 
(lays.  This  cow  calved  February  29,  and  Dr.  Tnimbower  saw  her  March 
17,  when  the  calf  appeared  well  but^mall.  The  cow  was  reduced  to  a 
skeleton.  Her  right  hind  leg  had  broken  off  half  way  between  the  fet- 
lock and  hock  joints,  carrying  with  it  the  lower  half  of  the  metatarsal 
bone.  The  left  hind  leg  was  separating  at  about  the  same  point  One 
toe  of-'the  left  fore  foot  was  coming  off  at  the  first  joint. 

Ifear  Hartford,  some  20  miles  northwest  of  Neosho  Falls  and  16  mjles 
west  of  Hall's  Summit,  was  tffe  farm  of  Mr.  O'Toole,  where  another  out- 
break of  disease  occurred,  showing  precisely  the  same  symptoms.  The 
animals  at  this  place  were  reported  to  have  been  killed  before  my  visit, 
and  consequently  I  did  not  see  the  herd.  Dr.  Wilhite,  as  I  was  in- 
formed, thought  the  first  cases  appeared  about  January  10.  The  first 
animals  attacked  were  yearlings.  Soon  after  all  th'e  calves  became  af- 
fected in  the  same  way.  Then  the  large  steers  in  the  feeding  pen  were 
attacked. 

About  the  middle  of  March  the  governor  of  Kansas  sent  a  veteri-. 
narian  to  investigate  a  disease  which  was  repoi^d  to  exist  in  Osborne 
Ooonty.  According  to  verbal  information  whi^  I  received  fibm  the 
State  officers  while  at  Topeka,  this  disease  was  substantially  the  same 
as  that  which  existed  at  Neosho  Falls.  The  distance  between  these  two 
points  must  be  at  least  175  miles  in  a  direct  line. 

After  investigating  the  disease  in  the  neighborhood  of  Keosho  Falls, 
I  proceeded  as  directed  to  Kirksville,  Adaur  County,  Missouri,  to  visit 
herds  at  that  place  reported  to  be  affeoted  with  foot-and-mouth  diseale. 
On  March  27  1  was  at  the  farm  of  William  Bragg,  who  lij^ed  5  miles 
south  of  Kkksville.  The  disease  in  this  section  was  first  noticed  here, 
bot  kter  6  other  herds,  within  a  radius  of  4  miles,  have  had  affected 
anunals.  The  only  new  animal  introduced  on  the  Bragg  farm  was  a 
steer  bought  in  the  neighborhood  about  December  20.  This  was  one 
of  the  first  to  sicken,  but  there  was  no  disease  on  the  farm  from  which 
it  came.  A  cow  that  had  been  purchased  a  month  earlier  sickened 
about  the  same  time.  This  was  in  the  latter  part  of  January.  The 
weather  had  been  extremely  cold  early  in  January,  and  reached  10^  or 
I2f^  below  zero  at  other  times  during  the  month. 

At  the  time  of  my  first  visit  there  were  4  animals  lying  in  the  stable. 
One  cow  had  lost  a  hind  leg  from  about  half  way  between  the  hock  and 
fetlock  joints;  the  bones  had  separated  at  the  latter  joint  and  the  meta- 
tarsal bone  protruded  half  its  length  beyond  the  flesh.  The  other  hind 
leg  was  dividing  at  the  fetlock  joint.  Six  inches  at  the  end  of  the  tail 
vas  gangrenous,  and  was  being  separated  from  the  remainder  of  the 
organ.   Xhei6  were  a  number  of  abrasions  and  small  discolored  spots  in 


Digitized  by  VjOOQIC 


I 

i 

218    REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

the  month.  A  second  cow  had  a  healthy  mouth;  both  hind  feet  were 
lost  at  the  coronet,  and  the  tip  of  the  tail  was  gangfrcTions.  A  steer, 
probably  two  years  old,  had  lost  both  hind  feet  at  the  fetlock,  abont  an 
inch  of  the  tail  was  lifeless,  and  the  month  contained  a  number  of  sores 
and  discolorations.  A  second  steer  was  in  almost  precisely  the  same 
condition.  A  third  steer  was  walking  around  the  yard,  very  lame,  and 
had  A  large  slough  of  the  tissues  on  the  posterior  surftioe  of  the  fetlock 
joint.  A  fonrth  steer  in  the  pastiire  had  both  limbs  as  high  as  and  in- 
clnding  the  fetlock  joint  stiff  and  cold.  Still  another  animal  was  lame 
in  the  hind  limb.  Seven  herds  within  a  radius  of  4  miles  had  suffered. 
Six  abortions  were  rei)orted. 

April  24  and  25 1  visited  a  number  of  the  diseased  herds  in  Effingham 
and  adjoining  counties  in  Illinois.  The  farm  of  Lemuel  Faunce  is  situ- 
ate<l  10  miles  northeast  of  Effingham  and  one  and  one-half  miles  from 
Montrose.  The  first  cases  appeared  in  the  latter  part  of  December,  and 
began  with  diarrhea  and  other  signs  of  digestive  disturbance.  There 
were  21  head  of  cattle  on  the  farm  and  no  new  ones  had  been  purchased 
at  the  time  of  or  immediately  preceding  the  outbreak.  Two  cows,  each 
of  which  had  both  hind  legs  affected,  had  been  killed  before  my  yis^it; 
1  steer  has  a  hind  limb  off  at  the  fetlock;  another  has  a  clear  line  of 
demarcation  forme<l  at  the  fetlock,  the  part  below  being  gangrenous;  a 
bull  has  lost  both  toes  from  one  fopt  and  one  toe  from  the  other;  2  other 
animals  were  very  stiff.  One  steer  had  two  attacks  and  another  had 
three  attacks  of  lameness,  and  the  latter  entirely  recovered.  The  ani- 
mal that  was  first  to  suffer  still  had  sores,  t .  0.,  erosions  of  the  mucons 
membrane  on  the  upper  lip  and  gums  exactly  like  those  which  I  saw 
when  examining  the  affected  catue  at  Neosho  Falls  and  at  Kirksville, 
though  four  months  had  elapsed  since  the  appearance  of  the  disease. 
Some  of  the  sick  ones  had  slavered  and  smacked  the  lips,  showing  that 
the  mouth  was  quite  severely  affected. 

The  horses  on  this  farm  had  also  been  troubled  with  an  eruption  in 
the  mouths  which  had  caused  salivation  and  loud  smacking  of  the 
tongue  and  lips.  These  were  now  entirely  recovered,  though  slight 
evidences  of  the  sores  on  the  lips  were  still  visible.  The  horses  were 
seen  to  have  lost  appetite  in  January  or  early  in  February.  The  last 
of  February  sores  were  observed  in  the  mouths,  and  it  was  six  weeks 
before  these  healed.  Only  one  hog  was  kept,  though  many  of  the 
neighbors'  hogs  had  been  continuafly  running  around  the  pastures. 
None  of  these  had  been  affected. 

Three  miles  north  and  1  mile  west  of  Mr.  Faunce's  form,  Mr.  Dubroc 
had  yearlings  in  a  high,  dry  lot,  in  which  was  an  out-house  for  shelter, 
parly  filled  with  hay.  All  of  these  were  affected  and  all  recovered. 
There  were  here  160  head  of  cattle,  only  8  or  10  of  which,  all  told,  were 
lame.  Ten  or  12  goats  were  running  with  the  cattle,  but  remained  well ; 
the  two  places  mentioned  above  were  so  situated  on  different  roads  that 
there  was  little  if  any  passing  from  one  to  the  other,  and  the  outbreaks 
were  therefore  independent  of  each  other. 

Other  cases  of  the  disease  occurred  on  the  farm  of  Mr.  John  Mason, 
who  lives  near  Wheeler  in  Jasper  Oounty.  This  gentleman  owned  120 
head  of  cattle,  of  which  17  had  been  aft(Boted.  Six  animals  were  so  bad 
that  they  had  been  killed;  2  others  remained,  one  of  which  had  lost  a 
foot,  and  the  second  one  would  lose  both  of  the  posterior  feet  at  or 
above  the  fetlock;  a  part  of  the  tail  of  this  one  was  also  gangrenous. 
Nine  others  had  been  more  or  less  lame  but  had  lost  no  limbs.  On  this 
form  and  in  close  proximity  to  the  cattle  were  25  horses  and  mules,  100 
hogs  and  40  sheep,  all  of  which  had  been  free  from  disease. 
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In  the  town  of  Wheeler,  a  single  family  cow  was  found  with  the  lower 
parts  of  the  posterior  limbs  separating  as  a  result  of  dry  gangrene. 
Ibis  seemed  to  be  the  only  dick  animal  in  the  town. 

Mr.  Keating,  who  lives  6  or  8  miles  from  Efflneham,  had  also  suffered 
from  the  same  disease.  His  herd  consisted  of  46  young  cattle  and  0 
cows.  None  of  the  cows  were  affected,  and  it  is  worthy  of  remark  here 
that  they  bad  been  fed  upon  hay  harvested  in  lSd2.  The  young  cattle 
were  fed  upon  the  crop  of  1883,  and  of  these  8,  which  were  in  a  very  bad 
condition  from  the  loss  of  their  limbs,  had  been  killed :  two  others  were 
atiU  alive  ivith  the  feet  oft'  at  the  fetlock.  About  halt  of  the  45  young 
cattle  were  more  or  less  affected.  There  wore  60  sheep  and  a  number 
of  hogs  on  this  farm,  none  of  which  had  shown  any  signs  of  disease. 
The  cattle  here  were  attacked  about  the  8th  of  January. 

These  farms  arc  mentioned  as  examples  of  what  had  occurred  at  sev- 
enteen or  eighteen  different  places  that  I  learned  of  within  a  radius  of 
15  miles  from  Effingham.  As  a  matter  of  great  interest  connected  with 
this  sabject,  I  was  informed  by  a  number  of  people  that  there  had  been 
a  greater  number  of  abortions  among  mares,  and  more  cases  of  difficult 
parturition  during  the  past  winter  and  spring  than  was  ever  known 
before. 

Other  herds  were  reported  on  good  authority  to  be  affected  in  the 
same  manner  at  different  points  in  Missouri,  Illinois,  Iowa,  and  Col- 
orado. 

CLASS,  CONDITION,  STJRROTINDINGS,  AND  CAUE  OF  THE  ANIMALS. 

All  the  diseased  animals  on  the  farms  visited  by  me  were  stock  cattle 
io  medium  to  thin  condition.  Those  worst  affected,  in  which  one  or 
more  limbs  were  separating  ns  a  consequence  of  dry  gangrene,  had 
evidently  lost  much  flesh  during  the  progress  of  the  disease.  There 
were  no  fat  cattle  on  any  of  these  farms.  At  Mr.  O'Toole's  it  was  said 
by  those  who  visited  the  place  the  fattening  cattle  were  attacked  as  well 
as  the  stock  cattle  and  calves. 

On  most  of  the  farms  there  were  cattle  of  all  ages — calves,  yearlings, 
two-yearolds,  ihree-year-olds,  and  cows.  The  calves  ana  yearlings 
seemed  to  escape  in  a  greater  degree  than  the  older  cattle.  In  the 
Goodrich  herd  were  20  calves  which  occupied  a  lot  through  which  the 
other  animals  were  frequently  driven  to  water  and  into  \\'hich  some  of 
the  lame  ones  were  placed.  This  lot  was  separated  by  an  open  fence 
flrom  that  in  which  were  kept  jthe  worst  diseased  animals  of  the  herd, 
and  yet  not  one  of  the  calves'  suffered  in  the  least.  At  Pribbernow's 
were  54  yearlings  running  with  the  other  cattle,  and  from  which  the 
worst  affected  ones  were  only  separated  by  a  rail  rence,  and  all  of  these 
escaped.  At  Keith's  were  2  young  calves  sucking  disenacd  mothers, 
hat  themselves  in  good  health.  Here  also  were  hogs  and  a  litter  of 
yoang  pigs  running  in  the  same  lot  with  the  sick  cattle,  but  fi'ce  from 
any  signs  of  disease.  At  Kirksville  sheep  had  been  running  with  the 
<^ttle  and  were  also  healthy.  In  Illinois,  sheep,  swine,  and  goats 
mingled  with  the  affected  herds  with  perfect  safety. 

The  winter  has  undoubtedly  been  a  severe  one  upon  the  stock  of  the 
Western  States,  and  the  cattle  were  consequently  somewhat  below  the 
average  condition  at  this  season  of  the  year.  The  appearance  of  the 
disease  cannot  be  explained  by  this  fact,  however,  since  thousands  of 
healthy  herds  were  in  worse  condition  than  those  on  the  farms  in  ques- 
tion. Some  of  these  herds,  and  noticeably  that  of  Goo<lrieh,  were  in 
much  better  than  average  condition ;  they  had  evidently  been  well  fed 
and  eared  for. 


Digitized  by 


Google 


220         REPORT  OP  THE   COMMISSIONER  OP  AQRICTULURE. 

There  was  nothing  in  the  snrronndings  of  the  affected  animals  whick  . 
would  explain  the  development  of  the  disease.  The  feeding  lots  in 
most  casto  were  unnsaally  dry  and  the  disease  had  appeared  at  a  time 
when  all  mud  was  frozen  solid.  The  soil  did  not  contain  enough  alkali, 
even  at  Neosho  Falls,  to  make  it  at  all  probable  that  this  could  have 
been  the  exciting  cause  of  the  disease.  As  is  usual  in  the  management 
of  cattle  at  the  West,  the  herds  were  without  shelter.  At  Keitii's  the 
cattle  lots  were  in  a  ravine  protected  by  timber;  on  some  of  the  fann» 
there  was  little  protection  of  any  kind.  Such  a  condition,  however,  is 
so  common  that  it  could  not  be  regarded  as  having  much  influence  in 
the  production  of  this  trouble.  All  of  the  affected  herds  seem  to  have 
received  ordinarily  good  care.  Keith  had  lied  some  of  his  Qattle  shelled 
com  and  mowed  oats  in  addition  to  hay.  Pribbemow  had^ed  his  year- 
lings on  millet;  oats,  and  oom-fodder,  and  consequently  they  had  eaten 
less  hay.  Beard  had  fed  shocked  corn.  In  Illinois,  Keating  had  fed 
liberally  on  com.  On  most  of  the  farms  the  water  was  very  goodf'hmb 
probably  deficient  during  the  cold  weather.  Keith  had  pum^^d  water 
from  his  well ;  Goodrich's  cattle  drank  from  a  pond ;  Beard's  from  the 
river,  and  Pribbemow's  from  a  creek.  It  was  necessary  to  cut  holes 
through  the  ice  and  these  would  soon  tveeze  oyer ;  consequently,  it  may 
bo  admitted  that  ii  most  cases  there  might  baVe  been  a  deficiency  of 
water. 

When  the  animais  first  became  lame  it  was  supposed  that  mnd  had 
collected  between  the  toes,  and,  becoming  hard,  was  producing  irrita- 
tion. The  animals  were  caught  and  their  feet  cleaned,  but  tiiis  had  no 
effect  on  the  development  of  the  disease.  It  is  evident  that  tlte  ani- 
mals were,  cared  for  as  well  as  is  ordinarily  the  case  in  this  section  of 
the  countiy,  and  that  the  slight  deficiency  of  water  and  the  exposure 
to  cold  were  accessory  rather  than  the  excitiag  cause  of  the  disease. 

SYMPTOMS  Aia>  GHABAOTBRS  OF  THE  BISEASR. 

The  first  symptoms  of  disease  in  the  Illinois  epizootic  were  diarrhea, 
lameness,  stiffness  of  the  lower  joints  of  the  affected  limb,  and  coldness 
and  insensibility  of  the  same  parts.  In  Kansas  this  deran^ment  of 
the  digestive  apparatus  was  not  noticed.  At  all  the  places  visited,  how- 
ever, the  lesions  of  the  feet  were  of  a  common  character  and  were  pro- 
disced  by  a  common  process.  In  the  more  severe  cases  a  oon8tricte<l 
band  formed  around  the  limb  at  the  point  separating  the  gangrenous 
from  the  living  flesh.  So  marked  was  this  constriction  Uiat  some  of  the 
owners  looked  upon  it  as  the  initial  lesion  of  the  disease  and  cut  across 
it  with  a  knife  in  the  hopes  of  re-estalflishing  the  circulation.  It  is 
needless  to  say  that  this  hope  was  delusive,  since  the  part.below  the 
constriction  was  entirely  lifeless  before  this  Was  formed.  The  constric- 
tion was  the  first  step  in  the  effort  of  nature  to  rid  the  body  of  parts 
that  were  of  no  fhrther  use  to  ft. 

The  next  step  in  the  process  of  separation  was  a  crack  in  the  skin  at 
the  upper  edge  of  the  band  of  constriction,  which  gradually  extendeil 
toward  the  center  of  the  limb,  the  softer  parts  dividing  first  and  the 
tendons  and  ligaments  resisting  much  longer.  Generally  this  separa- 
tion was  in  the  vicinity  of  a  joint,  and  in  this  case,  as  the  lower  mem- 
bers of  the  limb  were  lost  a  comparatively  even  surface  was  left  which 
healed  readily.  Some  animals  lost  only  a  toe,  the  dividing  line  passing 
through  the  joint  between  the  os  pedis  and  oseoroncs  ;  others  lost  botli 
the  OS  pedis  and  os  oorance  ;  still  others  lost  the  three  lower  bones,  and 
the^line  of  separation  passed  through  the  fetlock  Joints  while  in  the 
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most  severe  cases  the  line  of  constrictioii  formed  at  the  upper  third  of 
the  metatarsal  bone  and  the  fleshy  parts  sloughed  off,  leaving  the  un- 
covered bone  protruding  for  more  than  half  its  length.  Plates  Y  and 
YI  are  drawings  made  &om  limbs  which  I  secured  in  Kansas. 

It  was  reporied  by  some  of  the  veterinarians  that  small  vesicles  were 
formed  in  the  interdigital  space  and  about  the  coronet,  and  this  was 
doubtless  true,  as  such  vesicles  are  not  uncommon  in  gangrene  ]  but 
their  appearance  was  far  fix)m  being  the  rule,  as  I  did  not  succeed  in 
fiiidiDg  a  single  one  in  all  the  animals  that  I  examined. .  In  nearly  all 
of  the  cases,  whether  the  foot  was  affected  with  dry  gani^ene  or  whether 
there  had  been  simply  lameness  without  death  of  the  part,  the  skin  of 
the  interdigital  space  and  about  the  coronet  was  perfectly  preserved. 
There  was  loss  of  neither  epidermis  nor  hair,  as  there  certainly  would 
have  been  had  tl)e  disease  commenced  by  a  superficial  inflammation  in 
this  region  and  extended  to  deeper  parts  of  the  foot  or  to  higher  parts 
of  the  limb.  Indeed  there  were  no  abscesses,  no  burrowing  of  pus,  no 
ulceration  about  the  feet,  which  could  lead  one  f«r  a  moment  to  sup- 
pose that  the  cause  of  the  disease  had  commenced  its  action  externally 
and  extended  gradually  to  the  interior  of  the  limb.  On  the  other  hand, 
the  fact  that  the  skin  was  intact  in  the  great  majority  of  cases,  tliat  the 
nart  was  cold  and  insensible  almost  from  the  first,  and  that  the  line  ot 
Separation  passed  entirely  through  the  limb,  removing  one  or  more 
phalanges  as  completely  as  it  could  have  been  done  witix  a  knife,  was 
sufficient  evidence  that  the  disease  had  an  internal  origin. 

The  gangrene  was  not  confined  to  the  feet,  however,  for  in  Kansas, 
Misaonii,  and  Illinois  there  were  individual  animals  which  were  losing 
from  2  to  6  inches  of  the  lower  part  of  the  tail  by  exactly  the  same 
process.  The  portion  below  the  dividing  line  was  very  dry  and  hard, 
while  the  line  itself  was  sharply  defined,  as  though  it  had  been  a  knife- 
cut  With  the  greater  part  of  the  animals  affected  jn  the  feet  a  careful 
examination  of  the  end  of  the  tail  i*evealed  a  slough  of  greater  or  less 
extent;  sometimes  it  was  simply  the  skin  at  the  tip  that  was  affected, 
but  oftener  one-hatf  inch,  1  inch  or  2  inches  would  be  found  discolored, 
lifeless,  and  dry.  In  a  very  few  cases  a  part  of  the  ear  was  found  in 
the  same  condition. 

One  of  the  most  interesting  features  of  the  enzootic,  because  it  had 
not  been  heretofore  described,  was  the  implication  of  the  mucous  mem- 
brane of  the  mouth.  With  some  animals  this  was  limited  to  a  more  or 
less  diftase  red  discoloration,  without  loss  of  substance.  More  fre- 
quently there  were  circumscribed  dark  red  spots  or  patches,  from  a 
fourth  of  an  inch  to  an  inch  in  diameter.  Very  often  tiiere  was  loss  of 
substance — erosions  from  a  third  to  a  half  inch  in  diameter.  Some  of 
the  veterinarians  reported  tiiat  they  had  discovered  blisters  in  the 
mouths,  and  it  is  not  unlikely  that  these  erosions  in  their  first  stages 
were  moi^  or  less  vesicular  in  character,  but  I  was  not  fortunate  enough 
to  see  them  in  this  stage  at  any  of  the  places  visited.  In  some  animals 
the  part  of  the  membrane  that  was  being  lost  was  still  attached  by 
shreds,  in  others  it  was  entirely  removed,  but  in  no  case  did  I  see  any- 
thing of  the  nature  of  a  vesicle.  None  of  the  erosions  presented  the 
appearance  of  uleefs,  or  showed  any  considerable  inflammation.  They 
were  dark-colored,  the  borders  were  not  elevated,  and  the  surrounding 
blood-vessels  were  neither  prominent  nor  injected.  It  appeared  to  be 
only  the  snperficial  layer  of  the  membrane  that  was  involved. 

In  a  very  few  animals  a  lesion  of  a  different  character  was  observed 
in  the  month.  In  these  cases  an  irregular  patdi  of  mucous  membrane 
from  1  to  2  inches  in  diameter  was  elevated,  corrugated  upon  its  surface, 
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bard,  insensible,  and  of  a  light  color,  tinged  with  pink  and  yellow.  It 
seemed  to  be  a  circittnsoribed  gangrene  of  the  mucotis  membrane,  the 
dea<l  parts  being  partially  decolorized  by  soaking  in  the  fluids  of  the 
mouth. 

There  was  also  an  evident  irritation  of  the  mucous  membrane  of  the 
])osterior  parts  of  the  alimentarj^  canal  and  ormns  of  generation. 
That  covering  the  rectum  and  vagina  was  generally  red,  covered  with 
mucus,  and  presented  spots  denuded  of  the  epithelium.  In  Missouri 
six  cases  of  abortion  in  cows  were  reported,  and  in  Illinois  there  were 
many  cases  of  abortion  and  diiBcult  parturition  with  mares. 

The  constitutional  symptoms  were  jiot  very  marked.  The  temperature 
of  the  animals  which  1  examined  was  about  normal,  with  the  exceptiou 
of  a  few  from  which  one  or  more  limbs  were  sloughing  and  with  which 
there  was  suspicion  of  septio  t>oisoning.  Drs.  Holcombe  and  Trum- 
bower  observed  high  temperatures  (104  to  104.8  degrees)  in  some  cases 
in  the  early  stages  of  the  affection. 

In  those  animals  which  recovered  after  showing  lameness  there  was  . 
no  loss  of  substance  or  inflammation  of  the  skin  as  would  have  resulte<l 
from  freezing  to  a  sufficient  depth  to  cause  lameness.  In  these  animals 
the  lameness  and  stiffness  of  the  lower  joints  were  the  only  symptoms 
of  the  disease  in  the  feet,  though  the  same  animals  frequently  showed 
erosions  in  tihe  mouths. 

BVrDEl^CB  POINTING  TO  EROOT  AS  THE  CAUSE. 

In  each  of  the  herds  which  I  visited,  with  the  single  exception  of 
Beard's,  there  were  typical  cases  of  dry  gangrene  of  the  extremities, 
with  ail  evident  preference  for  the  posterior  limbs.  In  the  most  severe 
oases  there  was  complete  death  of  the  leg  as  high  as  the  middle  por- 
tion of  the  metatarsal  bone.  This  dead  part  was  sharply  defined, 
first  by  a  constriction  and  later  by  a  crack  from  the  living  fieKh  above. 
It  was  not  a  death  of  the  sujperfloial  structures  alone,  but  the  skin, 
tendons,  and  bone  were  all  involved,  and  every  part  of  the  leg  be- 
low the  line  of  separation  just  referi'od  to  was  completely  lifeless.  A 
study  of  these  legs  showed  very  clearly  that  the  disease  hail  not  begun 
at  the  hoof  or  iu  the  interdigital  space  and  progressed  upward,  for  these 
parts  had  not  been  changed  by  disease  of  any  kind  previous  to  the  death 
of  the  whole  affected  part,  which  had  evidently  occurred  very  suddenly. 
To  my  mind  this  condition  made  it  very  plain  that  the  trouble  was  not 
the  result  of  any  disease  which  had  begun  in  the  interdigital  space,  or 
iu  the  skin  around  the  coronet.  There  could  be  no  mistaking  the  fact 
that  the  worst  affected  animals  presented  typical  cases  of  dry  gangrene, 
and  the  problem  to  be  solved  was  to  determine  which  of  the  conditions 
that  these  animals  were  subjected  to  would  satisfactorily  account  for  the 
eu2o5tic  When  we  turn  to  veterinary  literature  for  information  in  re- 
gard to  the  accepted  causes  of  dry  gangrene,  we  IcMrn  that  there  are 
very  few  agencies  which  are  liable  to  affect  a  number  of  aniiAids  at  a 
time  and  are  capable  of  producing  this  effect.  Oompressiou,  buntiufr* 
caustics,  plugging  of  bloodvessels,  and  ergot  about  completes  the  list 
of  those  that  would  be  at  all  likely  to  produce  dry  gangrene  in  young 
animals,  and  of  these  the  last  is  the  only  one  that  could  have  i)a8Sibly 
been  instrumental  in  developing  the  outbreaks  in  the  West 

The  peculiarities  of  the  disease  led  mo  to  examine  the  feed  to  leani  if 
any  unusual  quantity  of  ergot  could  be  found.  The  result  of  this  ex- 
amination was  to  show  that  at  every  one  of  the  farms  where  the  dis- 
eased cattle  were  located,  hay  had  been  fed  which  ooutaiued  one  or 
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more  grasses  ergotizeA  to  an  extreme  degree.  At  Keith's,  Beard's,  and 
Pribbemow's,  in  S[an8as,  there  was  a  large  prox)ortion  of  wild  rye  (Eltf^ 
mug  virginicusj  variety  submuticus)  which  contained  an  extraordinary 
quantity  of  ergot.  In  many  heads  half  the  grains  and  in  other  heads 
every  grain  had  been  replaced  by  the  ftingns.  Oarefnl  weighings  of 
beads  brought  to  Washington,  and  from  which  some  of  the  ergot  had 
been  lost  in  transit,  gave  in  one  case  12  per  cent.,  and  in  another 
case  10  per  cent.,  as  the  proportion  of  ergot  Now,  if  the  .head  repre- 
sented one-half  the  weight  of  the  entire  plant,  from  5  to  6  x>er  cent  of 
the  weight  of  the  rye  must  have  been  ergot;  and  if  one-fifth  of  the 
weight  of  the  hay  was  made  np  of  wild  rye,  then  a  20-ponnd  ration  of 
hay  would  contain  abont  4  ounces  of  ergot 

As  is  always  the  case  where  an  attempt  is  made  to  account  for  results 
when  the  conditions  affecting  these  have  not  been  intelligently  observed 
and  carefully  recorded  at  the  Ume,  we  found  some  apparent  discrepan- 
cies in  the  ergot  theory.  The  greater  part  of  these  have  been  explained 
in  a  remarkably  satisfactory  manner,  and  if  we  could  know  every  oir« 
cnmstance  connected  with  toe  feeding  and  care  of  the  animals  for  thirty 
or  forty  days  preceding  their  illness,  doubtless  the  most  critical  could 
l)e  satisfied  as  to  the  cause  of  the  disease  in  eveiy  subject  As  we  are 
compelled,  however,  to  rely  upon  the  more  or  less  defective  memories 
of  the  owners  of  the  cattle,  who,  of  course,  did  not  make  their  observa- 
tions in  the  light  of  subsequent  developments,  we  must  accept  the 
situation  as  we  find  it  and  consider  ourselves  fortunate  if  a  connection 
can  be  traced  between  cause  and  effect  in  the  greater  part  of  the  cases. 
An  exact  estimate  could  not  be  made  of  the  quantity  ot  ergot  in  a  given 
quantity  of  the  hay  in  Kansas,  but  the  weight  of  ergot  in  the  he^s  of 
wild  rye  indicated  this  very  closely.  The  h^  shown  in  Plate  VII,  Pig. 
are  3,  is  a  good  representation  of  this  plant  as  it  existed  in  the  hay. 

In  Missouri  the  hay  was  made  np  mostly  of  red  top  {AgroMtis  vulgarit)^ 
but  also  contained  some  blue  grass  and  timothy.  The  red  top  and 
blue  grass  contained  a  very  large  proportion  of  ergoted  grains,  and  an 
occasional  head  of  timothy  was  also  affected.  Figures  1, 2.  and  4,  Plate 
YII,  are  drawings  from  specimens  of  these  grasses  taken  from  the  hay- 
racks at  which  the  diseased  cattle  were  eating. 

In  Illinois  the  hay  was  almost  entirely  composed  of  red  top,  and  this 
contained  a  relatively  large  amount  of  ergot  Gareful  weighings  of 
siKH3iuiens  of  this  hay  and  the  ei^t  which  it  contained,  from  two  of  the 
worst  affected  lUrms,  demonstrate  that  every  75  pounds  of  bay  contains 
1  pound  of  ergot ;  or,  In  other  words,  an  animal  eating  20  pounds  daily 
of  this  hay  consumed  4.2  ounces  of  ergot  Doubtless  this  quantity 
might  be  taken  daily  for  a  considerable  time  without  producing  appre- 
ciable effects  under  some  conditions,  but  when  the  circulation  in  the 
extremities  is  diminished  by  extremely  cold  weather,  and  when  in  ml- 
(liiion  to  this  the  water  supply  is  limited  then  ergot  in  this  dose,  con- 
tinued day  after  dav,  lHH3omes  very  dangerous. 

In  Kansas  I  examined  the  hay  on  adioiuing  farms  where  no  disease  had 
appeared,  and  I  found  a  very  much  smaller  proportion  of  ergot  At  the 
LHbble  farm,  which  Joins  Keith's,  one  might  examine  a'dozen  heads  of 
rye  without  finding  a  grain  of  ergot,  and  the  same  was  true  of  hay  found 
in  the  town  of  Neosho  Falls.  In  Illinois,  at  two  farms,  I  saw  hay  of  the 
crop  of  1882  and  also  that  of  1883,  and  while  the  former  contained  some 
ergot  the  latter  contained  a  greatly  increased  proportion.  It  had  been 
noticed  by  the  people  here  tliat  the  red-top  hay  of  the  crop  of  1883,  for 
some  unexplained  reason,  was  greatly  inferior ;  that  animals  neither 
rdished  it  nor  thrived  whoa  fed  upon  it,  and  it  sold  for  $3  a  ton  wheur 
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other  hay  would  bring  $10.  At  KeatiB^'s  the  animals  fed  on  the  hay 
of  1882  escaped  the  disease  entirely,  while  those  fed  upon  the  hay  har- 
vested in  1883  alone  suffered. 

Evidently  the  year  1883  was  a  favorable  one  for  the  produotion  of 
ergot  over  a  very  large  area  of  the  Western  States,  but  the  local  condi- 
tions of  soil  and  situation  and  the  time  of  cutting  the  hay  had  a  very 
great  influence  on  its  development.  All  of  the  ergoted  hay  of  the 
affected  farpas  in  Kansas  was  out  from  bottom  lands,  and  in  Missouri 
and  Illinois  it  was  grown  on  very  level  prairies  the  drainage  of  which 
was  very  imperfect.  Again,  the  early  cut  hay  was  comparatively  free, 
when  that  allowed  to  ripen  was  badly  affected. 

In  brief,  then,  our  reasons  for  considering  the  disease  to  be  ergotism 
were,  first,  tihe  character  of  the  lesions,  whidi  were  such  as  have  always 
been  ascribed  to  ergotism  in  the  past,  and  as  could  scarcely  be  produced 
in  so  many  animals  from  any  other  known  cause ;  and,  secondly,  the 
extraordinary  proportion  of  ergot  found  in  the  food  of  the  animals  on 
every  affectai  farm. 

It  is  very  probable  that  the  cold  weather  had  a  considerable  influence 
in  developing  the  effects  of  the  ergot,  and  the  greater  part  of  the  cases 
were  first  noMced  during  or  soon  after  such  weather.  Many  oases  oc- 
curred soon  after  a  severe  ice  storm  or  sleet.  Again,  with  the  appear- 
ance of  milder  weather  ne^  cases  ceased  to  appear,  although  the  same 
hay  was  still  being  fed.  The  two  or  three  new  cases  in  Missouri  were 
the  only^  exceptions  to  this  statement. 

I  have  no  doubt,  therefore,  that  the  cases  which  I  investigated,  and 
the  similar  cases  which  occurred  about  the  same  time  in  other  localities, 
were  cases  of  ergotism.'  Professor  Law,  of  Oomell  Universiti^,  Profes- 
sor Stalker,  of  t£e  Iowa  Agricultural  College,  and  Professor  Faville,  of 
the  Oolorado  Agi^cultural  Oollege,  have  seen  similar  cases  in  their  re- 
spective States,  and  concur  in  the  opinion  that  they  are  due  to  poison- 
ing from  ergot. 

0HARAGTER8   WHIOH  DISTINGUISH    THIS    DISEASE    FBOU  EPIZOOTIC 
APHTHA,  OB  FOOT-Aia>-MOT7TH  DISEASE. 

J9ri8tory.—Th<;;foot-and-mouth  disease  of  Europe  is  a  specific  fever  which 
only  arises  by  contagion  from  other  affected  animals.  In  the  whole  his- 
tory of  America  there  have  been  no  spontaneous  outbreaks  of  this  disease, 
and  in  Europe  the  conviction  is  growing  stronger  every  year  that  it  has 
no  other  cause  than  contagion.  We  may  accept  it,  therefore,  as  a  fact 
that  foot-and-mouth  disease  cannot  occur  in  the  United  States  except 
by  the  introduction  of  virus  from  abroad. 

When  a  disease  having  some  resemblance  in  its  symptoms  to  foot-and- 
mouth  disease  is  found  in  the  interior  of  our  country,  more  than  a  thou- 
sand miles  from  the  ports  where  the  contagion  must  necessarily  be  in- 
troduced, it  becomes  a  matter  worthy  of  the  most  careful  consideration 
to  determine  if  there  was  any  means  by  which  this  contagion  could 
have  been  transported  to  the  affected  herd.  When  a  contagious  dis- 
ease is  spread  broadcast  over  a  country  it  may  be  difficult  or  imxM>ss]- 
ble  to  trace  many  outbreaks ;  not  so,  however,  with  a  single  outbreak 
produced  by  so  virulent  a  contagion  as  that  oi  the  disease  under  con- 
sideration. In  such  a  case  it  would  be  remarkable  if  it  could  not  be 
traced. 

In  the  present  iustance  the  animals  of  the  affected  herds  had  been 
purchased  or  raised  in  the  neighborhood ;  no  foreign  animals  or  i)eople 
had  been  upon  the  fa«n  where  the  first  attacks  occurred.    Foreign  cat- 
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tie  had  far  a  long  time  been  quarantined  at  the  sea-board  a  soffioient 
time  to  make  it  impossible  that  this  disease  oonld  have  been  carried  by 
them  to  the  West.  It  was  absolutely  imi>ossible  to  find  any  satisfac- 
tory manner  by  which  a  foreign  contagion  could  bave  been  introduced. 

This  important  indication  seems  to  have  been  greatly  neglected  in 
deciding  upon  the  nature  of  the  disease  in  Kansas.  It  was^aid  if  this 
is  foot-and-mouth  disease  we  must  acknowledge  that  we  have  it,  whether 
we  can  trace  its  introduction  or  not.  Plausible  as  this  reasoning  may 
seem  we  must  admit  that  it  is  not  always  an  easy  matter  to  diagnose  a 
disease  off-band  from  its  superficial  characters.  And  in  tiie  diagnosis 
of  contagious  diseases  we  must  remember  that  the  symptoms  are  but 
the  expression  of  the  effects  of  the  virus,  and  that  these  symptoms 
may  be  simulated  more  or  less  closely  by  other  agencies  actmg  upon 
the  animal  economy. 

The  history  of  the  origin  of  any  disease  believed  to  be  contagious  is, 
then,  a  most  important  part  of  the  evidence  to  be  taken  into  considera- 
tion  bef<Mre  a  diagnosis  is  reached.  We  may  take  contagious  pleuro- 
pneumonia for  example.  Many  c^ses  of  this  disease  resemble  so  closely 
spcndaneou^  inflammations  of  the  respiratory  organs  in  cattle  t^t  it  is 
abscdutely  necessary  before  a  diagnosis  can  be  reached  to  inquire  if  the 
ccmtagions  pleuro-pneumonia  has  been  introduced  or  if  the  malady  occur- 
red spontaneously.  The  same  x^nnciple  holds  good  to  a  greater  or  less 
exl^nt  with  other  diseases,  and  it  may  be  safely  asseiled  that  when  the 
history  does  not  receive  proper  consideration  many  mistakes  will  be 
made  that  otherwise  might  be  avoided. 

Contagiovmess. — ^The  virus  of  foot-and-mouth  disease  is  one  of  the  most 
active  contagions  known.  The  period  which  elapses  between  exposure 
and  tiie  i^pearance  of  the  first  symptoms  of  the  disease  is,  as  a  rule, 
but  two  or  three  days;  a  very  large  proportion  of  exposed  animals  be- 
come diseased,  and  the  plague  spreads  rapidly  from  farm  to  farm.  As 
a  result  of  thi^e  characters,  within  a  week  after  the  introduction  of 
foot-iuid-mouth  disease  into  a  herd  nearly  every  animal  in  that  herd 
shows  unmistakable  evidences  of  having  contracted  it.  A  very  small 
p9>portion  of  the  animals  may  resist  the  contagion,  but  this  proportion 
is  much  less  than  with  most  other  contagious  diseases,  and  is  so  small 
that  it  does  not  affect  the  rule  just  mentioned. 

13ie  disease  at  Neosho  Falls  showed  very  different  characters  from 
this.  Ck)odrich's  herd  suffered  in  the  largest  proportion,  65  out  of  96, 
or  08  i>er  cent.,  being  more  or  less  affected.  The  first  case  here 
occurrea  January  10,  and  no  others  until  February  15,  or  more  than 
a  month  Ifkter.  After  this  new  oases  continued  to  develop  for  two  or 
three  weeks.  But  in  a  lot  adjoining  that  in  which  the  sick  cattle 
were  placed  there  were  20  calves,  which  remained  entirely  free  frx>m 
disease.  The  isolation  of  these  calves  was  not  sufficient  to  hold  foot- 
and-mouth  disease  in  check  for  a  single  day;  it  was  even  said  that  the 
siek  cattle  had  been  driven  through  the  calf  lot  to  water,  and  that  some 
of  the  smaller  ones,  when  attacked,  were  placed  with  the  calves. 

At  Keith^s  74  out  of  a  total  of  118,  or  63  per  cent,  were  affected. 
At  the  end  of  the  first  week  but  20  or  30  head  had  been  attacked,  and 
frx>m  this  time  new  cases  continued  to  appear  until  MarcJi,  or  duiTng 
a  i>eriod  of  two  months.  Here  also  it  is  to  be  remembered  that  in  a 
lot  of  animals  separated  from  the  sick  ones  by  a  simple  rail  fence 
there  was  no  appearance  of  disease  until  two  months  after  it  had  a4r 
taeked  the  first  lot.  Hogs  were  running  in  the  lot  witii  the  worst  cattle; 
they  even  ate  the  blood  of  the  slaughtered  ones  and  nibbled  at  the 
aifected  feet,  but  they  did  not  suffer  in  the  least.  A  sow  had  brought 
15  A— ^84  r 
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forth  a  litter  of  pigs  in  a  shed  which  fixrms  a  part  of  the  inolosiirs,  and 
these  were  doing  well.  Two  oalves  were  sacking  mothers  under  the 
inflaenee  of  the  disease  bnt  were  themselves  in  good  health. 

At  Prfbbemow's  only  8  per  cent,  of  the  animals  had  been  attacked, 
and  among  a  lot  of  64  yearlings  mnning  with  the  other  cattle  there  was 
not  one  case  of  disease. 

At  Beard's,  in  a  herd  of  75,  the  first  animal  was  lame  a  week  befine 
the  second  was  affected ;  and  then  another  week  passed  before  the 
others  showed  any  symptoms.  Here  only  6  per  cent,  of  the  cattle  on 
the  fisurm  were  attacked,  and  one  died  within  twenty  honrs  from  the  ap- 
pearance of  the  first  symptoms. 

At  Eirksville  the  proportion  of  animals  that  soffered  was  not  defi- 
nitely ascertained,  bnt  there  was  no  evidence  of  contagion,  and  sheep 
running  with  the  affected  cattle  remained  healthy. 

In  Imnois,  on  the  Faunce  farm,  the  horses  suffered  from  an  emptaon 
in  the  mouth.  The  exact  nature  of  this  disease  it  was  impossible  to 
ascertain  at  the  time  of  my  visit.  It  may  be  remarked,  however^  that 
horses  seldom  suffer  from  foot-and-mouth  disease;  and  that  this  is  the 
only  case  which  came  under  my  notice  on  any  of  the  affected  fiurms 
where  any  other  animals  than  cattle  showed  symptoms  that  weie  even 
suspected  to  be  in  any  way  connected  with  the  disease  among  the  oatUa 
In  this  instance  the  eruption  in  the  horses'  mouths  could  not  have  re- 
sembled foot-and-mouth  disease  very  closely,  for  it  remained  at  least 
six  weeks,  or  three  times  the  period  of  the  latter  disease.  Here  the 
neighbors'  hogs  which  were  running  around  the  farm  failed  to  contract 
any  disease  or  to  carry  it  to  other  farms. 

At  Mr.  Mason's  there  was  still  more  striking  evidence  to  show  that 
the  disease  was  very  different  from  epizootic  aphtha.  One  hundred  hogs 
and  40  sheep  had  been  exposed,  and  not  one  suffered.  Only  17  bovine 
animals  out  of  120.  or  about  15  per  cent.,  showed  any  signs  of  the  dis- 
ease. At  Keating's,  60  sheep  and  a  numb^  of  hogs  were  exposed  but 
all  remained  well.    At  Dubioc's,  goats  were  exposed  without  sufEaring. 

The  disease,  therefore,  did  not  resemble  foot-and-mouth  disease  either 
in  the  proportion  of  the  animals  attacked  or  its  rate  of  extension^  or  in 
attacking  other  species  of  animals  than  cattle. 

Occurrence  at  the  same  time  an  toidely  separated  farms. — If  £90t-and- 
mouth  disease  had  been  introduced  into  the  heart  of  the  country  in  any 
of  the  extraordinary  ways  which  were  offered  to  explain  its  appearance, 
we  surely  cannot  conceive  of  its  being  brought  to  so  many  widely  sep- 
arated points  at  about  the  same  time,  especially  where  there  haa  be^ 
no  communication  between  these  places.  In  Kansas  there  were  the 
Keith,  Goodrich,  and  Beard  herds  which  might  be  grouped  together ; 
14  miles  frt)m  tnese  was  the  Pribbernow  herd;  20  miles  from  any  of 
these  was  the  cow  at  Hall's  Summit;  across  another  space  of  15 
miles  was  the  O'Toole  herd;  then  it  was  necessary  to  travel  nearly  200 
miles  to  reach  the  Osborne  Oounty  cases.  Again,  the  same  disease  un- 
doubtedly existed  at  several  points  in  Iowa,  Illinois,  and  Missouri. 
There  had  been  no  communication  between  these  places,  and  if  we 
assumed  that  they  were  the  result  of  a  foreign  contagion  it  was  neces- 
sary to  conclude  that  a  considerable  number  of  independent  introduc- 
tions of  this  had  occurred  at  very  nearly  the  same  time.  This  assump- 
tion, in  view  of  the  difficidties  in  the  way  of  introducing  a  contagion  to 
the  interior  of  the  country,  and  the  impossibility  of  trying  su^  intro- 
duction at  this  time,  was  so  improbable  that  it  could  scarcely  be  ad- 
mitted even  if  all  other  evidence  had  pointed  to  fgot-and-mouth  disease. 
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GampariiMk  qf^ymptoiiM.— The  i^ymptoms  of  footrand-mouth  disease 
are  coustitational  and  local.  The  oonstitational  symptoms  are  loss  of 
appetite,  elevation  of  temperature,  and  other  signs  common  to  fevers. 
The  local  symptoms  consist  in  an  eruption  of  blisters  in  the  mouth,  be- 
tween the  toes,  about  the  coronet^  and  on  the  udder  and  teats.  In  order 
to  understand  the  difference  in  symptoms  between  the  recent  disease  iu 
the  Western  States  and  foot-and-mouth  diseasi^  it  is  necessary  to  ex- 
amine each  of  those  points  separately. 

The  eontiitutianai  symptoms. — In  foot-and-mouth  disease  there  is  usu- 
ally a  very  marked  increase  of  temperature,  reaching  from  104^  to  107<^. 
At  Neosho  Falls  the  temperature,  as  a  rule,  did  not  exceed  what  might 
reasonably  be  expected  in  health.  Some  of  the  perfectly  healthy  year- 
linil^s  had  a  temi)erature  of  103^,  while  that  of  most  of  the  sick  ones  was 
below  this  point.  One  of  the  steers  in  the  early  stages  of  disease  at 
Keith's  showed  lO^A^  on  March  9,  which  was  about  the  highest  point 
reached  by  any.  In  foot-and-moutn  disease  there  is  loss  of  appetite  and 
difflcnlty  of  swallowing,  but  here  the  universal  testimony  was  that  the 
appetite  had  remained  good  throughout  and  there  was  no  trouble  iu 
mastiof^on  or  swallowing.  In  Illinois  there  were  marked  symptoms  of 
digestive  distarbance,  and  the  disease  was  ushered  in  by  diarrhea. 

The  mo»A  sjfmptoms. — In  foot-and-mouth  disease  there  is  an  eruption 
of  blisters  on  the  mucous  membranes  of  the  lips,  gums,  tongue,  and 
palate,  which  are  numerous  and  painful.  Often  they  unite  with  each 
other  and  form  large  patches,  ftom  which  the  covering  becomes  detached, 
leaving  ulcerous  patches  of  a  bright  red  color  and  of  great  sensitiveness. 
It  is  almost  impossible  for  animals  in  this  condition  to  eat  hay  or  other 
dry  food,  and  it  is  necessary  to  support  them  with  gruel.  Such  animals 
stand,  making  a  peculiar  and  rather  loud  smacking  noise  with  the  lips 
and  tongue,  grinding  the  teeth  and  slavering  profusely.  In  Kansas  the 
mouth  symptoms  were  much  less  severe  t£an  this,  but  two  or  three 
animals  were  reported  to  have  had  any  salivation  or  any  difficulty  in 
mating  hay.  Some  of  the  mouths  presented  erosions,  which  were  mostly 
Bmall,  very  superflcial,  and  without  any  appearance  of  ulceration.  I  did 
not  see  a  single  blister,  but  a  few  of  these  were  reported  by  those  who 
visited  the  herds  at  an  earlier  date.  The  lesions  which  I  saw  in  the 
months  seemed  to  be  due  rather  to  a  softening  of  the  mucous  membrane 
than  to  vesication;  and  I  was  assured  that  the  appearances  did  not 
differ  materially  at  the  time  of  my  visit  from  what  they  were  when  the 
veterinarians  first  saw  them.  In  one  or  two  animals  there  were  large 
patches  of  thickened  mucous  membrane  of  a  yellowish  color,  hard  and 
difficult  to  detach.  Healthy  herds  in  the  vicinity  were  visited,  and  in 
the  mouths  of  these  cattle  were  found  discolorations  and  erosions  very 
similar  to,  though  less  extensive  than,  those  seen  in  the  sick  ones.  In 
Missouri  some  of  the  cattle  had  the  mouths  involved  to  a  greater  degree 
than  any  I  saw  in  Kansas,  but  others  with  equally  bad  feet  had  per- 
fectly sound  mouths.  Here  I  saw  pieces  of  mucous  membrane  becom- 
ing detached,  but  no  blisters.  Figures  1  and  2,  Plate  X,  show  tho 
highly  inflamed  condition  of  the  ulcers  in  the  real  foot-and-mouth  dis- 
ease. 

The  cattle  in  Illinois  still  had  erosions  in  their  mouths  as  late  as  April 
-4^  which  were  identical  in  appearance  with  those  I  saw  in  Kansas.  The 
^teer  which  first  came  down  with  the  disease  on  the  Faunce  farm,  and 
which  had  consequently  been  affected  about  four  months,  showed  these 
about  SB  plainly  as  any  animals  I  saw  in  Kansas.  In  foot-and-mouth  dis- 
ease the  eruption  disapi>ears  in  from  two  to  three  weeks,  and  the  animal 
is  oonvaleseent.    Before  proceeding  to  Kansas  aiid  Illinois  the  second 
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time,  I  visited  the  herds  at  Portland,  Me.,  which  had  been  affected  with 
foot-and-month  disease.  The  contrast  was  very  striking.  Although  the 
cattle  in  Maine  had  not  showed  the  disense  until  the  second  week  in 
February,  they  were  on  the  16th  of  April  in  apparently  good  health. 
There  were  no  longer  any  sores  in  the  mouths  or  on  the  feet.  A  week 
later  than  this  I  found  cattle  in  Illinois  that  sickened  in  December  and 
still  had  as  marked  mdfith  symptoms  as  could  be  found  in  any  of  the 
Western  herds. 

The  feet  symptajns. — ^The  interdigital  spaces  and  the  coronet  are  the 
seat  of  the  eruption  in  foot-and-mouth  disease.  Not  only  is  there  red- 
ness, heat,  and  swelling  in  these  parts,  but  there  is  fonnatiou  of  blisters, 
loss  of  epithelium,  and  a  secretion  from  the  whole  affected  sai'face  of 
the  skin.  The  appearance  of  the  feet  with  sheep  and  cattle  having'this 
disease  is  shown  in  Figs.  1,  2,  and  3,  Plate  IX.  Sometimes  abscesses 
form  beneath  the  horn,  from  which  the  pus  may  burrow  and  cause  the 
loss  of  the  hoofs,  or  even  affect  the  ligaments  and  joints.  But  severe 
complications  in  the  region  of  the  foot  do  not  occur  except  from  this 
cause.  With  the  cattle  which  I  visited,  the  feet  presented  a  very  dif- 
ferent appearance.  Some  of  the  limbs  were  separating,  as  a  oonse- 
quence  of  dry  gangrene,  half  way  between  the  fetlock  and  hock  joints, 
with  the  skin  of  the  foot  still  in  perfect 'condition,  though  dead.  In 
others  the  separation  occurred  at  the  fetlock,  and  in  many  others  at  the 
joints  below,  but  not  as  a  consequence  of  the  burrowing  of  pus.  In* 
deed,  very  little  pus  was  to  be  seen  in  an^  of  the  feet  It  is  not  rare  to 
see  the  horn  of  one  or  both  toes  lost  in  foot-and-mouth  disease,  bat  it 
would  be  remarkable  for  the  whole  toe,  including  the  bone,  to  slough 
off,  as  occurred  so  frequently  here.  I  did  not  see  a  case  where  the  hoof 
was  lost  without  a  loss  of  the  bone  at  the  same  time.  The  complete 
death  of  the  foot  to  the  fetlock,  or  even  higher,  as  occurred  in  all  tiie 
worst  cases  in  the  West,  is  altogether  unheard  of  in  foot-and-mouth  dis- 
ease. While  there  was  redness,  heat,  and  swelling  above  the  line  of 
separation,  I  saw  no  appearance  of  blisters  between  the  toes  or  around 
the  coronet.  A  large  proportion  of  the  affected  animals  were  simply 
lame,  and  had  neither  blisters  nor  sores  about  the  feet.  Finally,  the 
disease  was  generally  confined  to  the  hind  feet,  or,  if  it  attacked  a 
forefoot,  it  was  only  after  both  hind  ones  were  affected.  Foot-and- 
mouth  disease  has  no  such  decided  preference  for  the  i>osterior  extrem- 
ities. 

The  eruption  on  the  udder. — In  only  one  case  that  I  have  heard  of  in 
the  West  was  there  any  appearance  of  an  eruption  on  the  udder  of  the 
affected  cow.  This  was  a  cow  belonging  to  Mr.  Keith,  the  young  calf  of 
which  died,  as  was  supposed  from  the  effects  of  the  disease  contracted 
from  its  mother.  I  am  unable  to  account  for  the  sores  which  evidently 
existed  on  the  udder  of  this  cow,  not  having  seen  her  until  they  were 
nearly  healed.  There  is  also  considerable  doubt  as  to  the  cause  of  the 
calTs  death.  Certain  it  is  that  an'eruption  of  blisters  ou  the  udder  is 
an  extremely  common  occurrence  in  foot-and  mouth  disease  (Fig.  3, 
Plate  X).  In  the  West,  however,  a  considerable  number  of  cows  were 
affected,  and  but  one  had  any  symptoms  of  this  kind. 

Beviewing  these  symptoms,  we  can  see  that  the  disease  which  I  in- 
vestigated had  few  if  any  characters  in  common  with  foot-and-month 
disease.  Among  the  whole  number  there  was  not  a  single  anttaal  which 
presented  the  tj'pical  characters  of  this  plague.  There  did  not  appear 
to  be  a  single  animal  which  presented  even  the  typical  mouth  symptoms, 
or  the  typical  feet  symptoms  of  that  disease.    The  history,  the  charac- 
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ters,  the  symptoms,  everything  connected  with  the  disease,  led  as  to 
conchide,  therefore,  that  it  could  not  be  the  contagions  foot-and-mouth 

disease. 

CHARACTERS  WHICH  DISTINGUISH  THIS  DISEASE  FROM  FOUL-IN- TIIE- 

FOOT. 

The  disease  known  as  foul-in-the-foot,  and  oft€n  called  foot-rot,  has 
its  orig^in  in  the  skin  of  the  interdigital  space.  It  begins  as  a  superfi- 
cial inflammation,  which  is  followed  by  sloughing,  ulceration,  suppura- 
tion, the  burrowing  of  pus,  and  the  formation  of  sinuses.  By  this  pro- 
cess the^disease  may  gnulually  extend  beneath  the  horn  of  the  toes  and 
toward  the  deeper  parts  of  the  foot,  until  the  tendons,  bones,  ligaments, 
aad  articulations  are  involved.  In  extreme  cases  it  may  even  extend 
to  or  above  the  fetlock  joint.  Steel,  in  his  new  work  on  the  '^  Diseases 
of  the  Ox,"  sums  up  this  characteristic  of  the  disease  as  follows : 

Thus  the  pathological  conditions  of  this  disease  are,  at  first,  the  existence  of  inflam- 
mation in  the  interdigital  substance,  which  may  be  partially  removed  by  sloughing, 
then  the  presence  of  pus  beneath  the  hoof-horn,  boring  and  forming  simple  sinuses, 
which  extend  ontwaitls  and  burst  on  the  surface.  The  patient  is  very  lame,  and  the 
digits  are  separated  from  one  another  in  a  remarkable  manner. 

That  is,  foul  l)egins  between  the  toes,  forms  sores  there,  and  these 
slowly  extend  by  ulceration  and  the  burrowing  of  pus.  iJ^either  in 
Kansas,  Missouri,  nor  Illinois  were  any  such  pathological  characters  as 
these  seen.  There  was  sudden  and  complete  death  of  a  toe  or  of  a  foot, 
or  in  some  cases  of  a  leg  as  high  as  the  hock  joint ;  the  disease  showed 
no  tendency  to  extend,  but  was  limited  by  a  groove  around  the  limb, 
which  soon  became  a  crack,  and  the  affected  portion  was  sloughed  off. 
There  was  no  burrowing  of  pus,  no  ulceration,  and  when  the  lifeless 
portion  of  the  limb  had  separated,  the  stump  healed  as  readily  as  could 
be  expected.  The  disease  was  dry  gangrene  beyond  question,  and  dry 
gangrene  is  not  produced  by  foul-in-the-foot. 

Again,  those  who  so  confidently  pronounced  the  disease  to  be  foul, 
overlooked  the  gangrene  of  the  tails,  which  was  present  in  a  large  num- 
ber of  cases,  and  was  most  marked  in  those  animals  in  which  ttie  feet 
were  most  severely  aftected. 

Finally,  the  digestive  disturbance  and  the  lesions  in  the  mouth^  were 
too  evidently  connected  with  the  disease  in  the  feet  to  be  left  entirely 
out  of  consideration. 

It  is  surprising  that  two  diseases  having  such  different  symptoms 
could  be  confounded,  and  the  mistake  of  such  a  number  of  competent 
veterinarians  can  only  be  explained  on  the  supposition  that  the  ex- 
amination was  hurried  and  superficial,  and  that  ergotism  among  ani- 
mals has  received  but  little  attention  in  English-speaking  countries. 

OBJECTIONS  WHICH  HAVE  BEEN    URGED  AGAINST    THE    THEORY   OP 
ERGOTISM  IN  KANSAS. 

When  we  first  diagnosed  the  disease  at  Neosho  Falls  fx>  be  ergotism, 
we  were  met  by  the  objection  that  ergotism  could  not  occur  without 
ergot  in  the  food,  and  that  this  condition  did  not  exist  on  the  affected 
farms.  It  required  but  a  few  minutes  inspection  of  the  hay  racks,  how- 
ever, to  s^tisQr  the  most  skeptical  that  the  hay  at  Keith's,  Beard's,  and 
Priboemow's  contained  a  large  quantity  of  ergot  in  the  wild  rye  which 
made  up  a  considerable  proportion  of  the  forage.  And  subsequent  ex- 
amination has  proved  its  existence  nearly  everywhere  tha^this  disease 
occurred* 
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The  seoond  objeotion  was  that  ergot  did  not  produce  dry  gangrene  in 
animals;  and  this  statement  has  been  repeated^again  and  again  by 
professional  men  who  certainly  ought  to  have  known  better.  The  quo- 
tations  from  standard  authorities  as  to  the  effects  of  ergot  and  the 
historical  compilation  contained  in  other  sections  of  this  report  will  be 
sufficient,  I  believe^  to  satisfactorily  dispose  of  these  assertions. 

Again,  it  was  said  that  it  reqouied  enormous  quantities  of  ergot  to 
produce  appreciable  effects  on  cattle,  and  even  if  it  could  in  that  case 
cause  dry  gangrene,  the  quantity  found  In  the  Kansas  hay  was  totally 
insufficient  to  account  for  these  results.  To  this  I  reply  that  ergot  in 
different  seasons  is  kno¥m  to  differ  widely  in  its  poisonous  qualities; 
that  certain  conditions,  such  as  extremely  cold  weather  and  delicieDcy 
of  drinking  water,  undoubtedly  increase  its  effects  in  a  very  importaat 
degree,  and  that,  finally,  we  do  not  know  how  much  is  actually  neces- 
sary to  cause  diy  gangrene.  Careful  estimates  of  the  quantity  of  ergot 
In  the  hay  in  Illinois^  Missouri,  and  Kansas  show  that  these  cattle  must 
have  taken  with  their  food  from  3  to  4  ounces  of  this  poison  each  day. 
The  dose  of  ergot  recommended  by  standard  veterinary  authorities  as 
safe  for  medical  purposes  is  about  one  ounce  for  grown  animals,  bat  it 
is  not  expected  that  this  would  be  used  for  more  than  one  or  two  days 
together.  The  diseased  dtttle,  tiierefore,  had  taken  from  three  to  foar 
fall  doses  of  ergot  a  day,  and  continued  this  for  days  and  weeks.  Con- 
sidering that  the  action  of  ergot  is  to  diminish  the  caliber  of  the  blood- 
vessels, that  the  gangrene  of  the  extremities  is  directiy  traceable  to 
deficient  blood  supply,  and  that  atmospheric  cold  also  has  a  marked 
tendency  in  this  direction ;  that^  in  addition  to  all  this,  the  drinking 
places  were  frozen  over,  and  the  holes  that  were  cut  through  the  ice 
were  only  kept  open  a  short  time  each  day,  it  would  appear  that  the 
conditions  were  very  favorable  for  the  development  of  ergot  poisoniog. 

Then  it  was  reported  that  the  outbreak  in  Osborne  County  was  cer- 
tainly the  same  disease,  and  that  the  cattle  had  been  pasturing  cm  green 
rye  and  consequently  could  not  get  ergot.  A  few  inquiries  brought  out 
the  fact,  however,  that  the  rye  pasture  had  only  been  in  use  for  three 
weeks,  while  the  disease  had  appeared  at  least  six  weeks  previously. 
There  was  no  reliable  information  as  to  what  these  cattie  had  been 
eating  before  tiie  appearance  of  the  disease,  and  the  forage  was  not 
examined  by  any  competent  i>er8on. 

'^  If  this  disease  is  due  to  ergot  poison,"  says  one  gentieman.  ^'why 
then  is  this  the  first  outbreak,  since  the  Kansas  fiumera  have  led  this 
same  kind  of  hay  to  their  cattie  from  the  first  settiement  of  the  Statet" 
But  who  knows  that  they  have  ever  before  fed  hay  containing  as  much 
ergott  In  Europe  the  enzootics  of  ergotism  have  at  times  been  a  cen- 
tury apart,  and  it  is  a  well  known  fieu^t  that  it  is  only  in  occasional  years 
that  these  enormous  quantities  of  ergot  are  produced.  Th^i  how  can 
it  be  known  that  this  is  the  first  outbreak  of  the  disease  in  Kansas  1 
Cattle  have  frequentiy  suffered  with  the  same  symptoms  in  Kew  York, 
Pennsylvania,  Iowa,  and  Missouri,  and  why  not  also  in  Elansast  Who 
outside  of  the  immediate  vicinity  of  the  suffering  heids  would  have 
heard  of  the  outbreak  under  consideration  had  it  not  been  for  the  mis- 
taken diagnosis  that  led  the  ooontry  to  fear  the  presence  of  a  dangerous 
contagious  disease  t 

Again,  would  not  this  reasonidg  apply  to  any  supposed  cause  of  the 
disease  as  well  as  to  ergott  No  matter  what  produced  the  disease,  if 
such  an  outbreak  haa  never  occurred  before  it  might  be  said  with  just 
as  much  force,  <<  Why,  then,  is  this  the  first  outbreak  f 

<<  Again,"  the  same  gentleman  goes  on  to  say,  ^'on  Mr.  Goodrich's 
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farm,  where  the  disease  prevails,  the  lands  are  improved  by  cultivation, 
and  there  is  no  ergotized  rye  in  his  hay.  Yet  oat  of  96  cattle,  40  head 
of  young  stock  are  reported  affected  with  the  disease."  This  fact  was 
the  most  troublesome  of  all  I  had  to  contend  with  in  making  my  diag- 
nosis, and  I  appreciated  ite  importance  perhaps  as  much  as  my  critics 
could  have  appreciated  it.  The  gentleman's  statement  is  not  absolutely 
correct,  however,  as  there  was  a  small  quantity  of  ergoted  rye  in  the 
hay;  but  still  there  was  so  much  less  than  was  seen  at  the  other  farms 
as  to  make  it  impossible  to  explain  why  the  cattle  here  should  be  affected 
even  to  a  greater  degree  than  elsewhere.  In  my  preliminary  report  I 
explained  this  by  saying  that  wild  rye  was  known  to  grow  in  patches, 
and  that,  consequently,  hay  that  was  being  fed  at  one  time  could  not 
be  considered  as  exactly  the  same  as  that  fed  three  months  before. 
The  apparent  discrepancy  in  this  case  has  since  been  explained,  how- 
ever, in  a  much  more  satisfactory  manner.  Some  time  last  fall  Mr. 
Goodrich  bought  two  stacks  of  hay  of  Mr.  Keith,  and  it  was  this  hay 
that  he  had  been  fiseding  to  his  cattle  up  to  the  time  of  the  outbreak  of 
the  disease.  When  this  fact  was  learned  the  whole  matter  became  per- 
fectly clear,  and  what  at  first  appeared  the  greatest  objection  to  the 
ergot  theory  turned  out  tb  be  one  of  its  strongest  supx>ort8. 

Then  Mr.  Beard  is  mentioned  as  having  fed  75  head  of  cattle  all  win- 
Uit  on  hay  fidl  of  ergot,  and  escaped  with  but  5  diseased  animals.  Mr. 
fieard,  however,  had  fed  his  cattle  twice  a  day  on  corn-fodder,  that  is, 
on  com  which  had  been  shocked  but  not  husked,  and  as  a  natural  con- 
sequence his  cattle  ate  very  much  less  of  the  hay. 

"  Stranger  still  for  the  ergot  theory,  Mr.  Pribbemow  fed  195  cattle 
on  millet  hay  and  corn-fodder,  and  he  has  14  of  his  young  stock  affected." 
Here,  again,  the  zeal  of  the  gentleman  to  make  out  a  case  against  the 
ergot  theory  has  led  him  to  make  statements  which  are  not  correct. 
Mr.  Pribbernow  had  some  very  badly  ergoted  hay,  which  he  showed  to 
me,  and  told  me  that  he  had  been  feeding  it  to  his  cattle ;  and,  indeed, 
there  was  plenty  of  evidence  that  this  was  the  case  from  the  condition 
of  the  feeding  yards  and  racks.  It  is  a  fact,  however,  that  54  yearlings 
were  fed  on  millet  hay,  oats,  and  corn-fodder  in  addition  to  the  hay,  and 
that  not  one  of  .these  was  affected.  The  older  cattle  had  been  fed  more 
exclusively  on  the  hay,  and  it  was  among  them  alone  that  the  effect  ot 
the  ergot  was  seen.  These  facts  I  noted  down  as  they  were  related  to 
me  on  the  spot  by  Mr.  Pribbernow. 

"Another  puzzle  is  presented  by  Mr.  Keith  buying  63  head  of  young 
stock  from  Mr.  Davis  on  the  16th  of  December,  and  on  the  23d  nearly 
all  were  down  with  the  disease.  Keith's  hay  contains  ergotized  rye. 
Bavis  has  had  no  sickness  in  his  herd."  This  statement  is  also  very 
incorrect,  and  yet  it  contains  a  reference  to  the  one  unsolved  difficulty 
connected  with  the  Kansas  outbreaks.  The  63  head  of  cattle  were  pur- 
chased December  10,  and  as  the  first  cases  of  sickness  on  this  farm  did 
not  occur  until  the  23d  or  24th,  and  as  at  the  1st  of  January  there  were 
still  less  than  thirty  cases  all  told  on  the  farm,  it  is  plain  that  these  ani- 
mals had  sufficient  time  to  contract  the  disease  after  their  purchase. 

The  difficulty  iu  regard  to  the  ergot  theory  at  Keith's  was  in  connec- 
tion with  another  lot  of  cattle  bought  about  the  15th  or  20th  of  Decem- 
ber. This  lot  consisted  of  6  yearlings  and  2  cows,  some  of  which  Mr. 
Keith  asserts  were  sick  within  three  days  and  all  within  eight  days, 
and  that  they  were  not  fed  upon  hay  during  that  time,  but  upon  mowea 
oats  and  corn-fodder.  He  admitted,  however,  that  there  was  probably 
hay  ill  the  racks  to  which  they  had  access.  There  was  much  doubt  as 
to  the  days  on  which  these  cattle  were  first  seen  to  be  lame,  and  aa  to 
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how  severely  they  were  affected.  It  is  also  im])0B8ible  to  Ray,  at  tliis 
time,  on  what  they  had  been  fed  previous  to  their  ])urcha8e.  TbiRditfi- 
cali7,  however,  does  not  compare  with  that  felt  at  first  in  regard  to  the 
Gk>CNdiich  herd,  and  as  the  latter  "v^  satisfactorily  explained  at  the  last 
minnte,  it  is  not  at  all  improbable  that  there  are  some  unknown  fsictn 
in  regard  to*  the  8  cattle  in  question  that  would  explain  thiH  ca.se  jiiHt 
as  satisfactorily. 

I  have  reviewed  above  the  chief  objections  that  have  been  advanbe<l 
to  show  that  the  disease  in  Kansas  ceuld  not  be  ergotism.  It  is  unnec- 
essary to  add  that  tliey  are  mostly  of  .the  nature  of  captions  criticism. 
The  malady  had  been  pronounced  foot-and-mouth  disease  by  some  and 
foot-rot  or  foul  by  others,  and  these  gentlemen  found  it  desirable  to 
make  out  at  least  an  apparent  case  against  ergotism.  In  other  sections 
^  ^  of  this  report  I  have  given  abundant  evidence  to  show  that  it  could  be 
'•  nothing  but  ergotism,  and  the  plates  herewith  presented,  which  ^ere 
carefully  prepared  by  a  competent  artist,  are  sufiQcient  to  prove  this 
beyond  doubt  to  any  one  who  understands  the  pathology  of  these  differ- 
ent diseases. 

THE  NATURE,  CHEMICAL  COMPOSITION,  AND  ACTION  OP  ERGOT. 

The  substance  known  as  ergot  is  one  of  the  stages  in  the  life  history 
of  a  fungus  which  has  been  named  Cluviceps  purpurea.  The  term  ergot 
was  applied  to  it  by  the  French  from  its  fancied  resemblance  to  the  spar 
of  a  cock.  The  place  which  this  fungus  occupies  in  the  plan  of  nature 
may  be  understood  from  the  following  table,  which  is  taken  principally 
ttom  the  classification  proposed  by  Sachs: 
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The  growth  of  the  daviceps  begins  by  the  germination  of  conidia  or 
spores  of  this  fungus,  which  have  been  carried  by  currents  of  air  or  other 
means  to  the  flowers  of  the  grasses  favorable  for  its  development  These 
conidia  or  spores,  as  the  case  may  be,  germinate  in  contact  with  the  ex- 
ternal surface  of  the  ovary  while  this  is  still  in  an  early  stage  of  its 
growth,  and  form  a  mycelium  which  penetrates  the  walls  of  the  ovary, 
and,  as  a  rule,  respects  only  the  summit.  It  thus  by  degrees  snbstituties 
itself  in  place  of  the  tissue  of  the  ovaiy,  and,  consequently,  preserves  to 
a  considerable  extent  the  form  of  this  organ.  It  bears  on  its  summit 
the  stigma,  while  its  external  coat  is  traversed  by  deep  grooves  and 
irregular  cavities.  (In  Plate  VIII,  Fig.  1,  is  seen  the  normal  ovary  of 
the  rye  plant ;  Fig.  2  shows  the  same  invaded  by  the  claviceps.) 

In  this  stage  of  its  existence  it  has  been  called  the  sphacelia.  As  it 
develops  it  takes  entire  possession  of  the  ovary,  obliterating  its  cavity, 
and  preventing  the  development  of  the  ovule.  The  ovule  may  be  either 
entirely  absent  or  it  may  be  present  in  an  imperfect  form,  but  does  not 
develop  into  a  seed.  The  mycelium  produces  ^t  the  surface  of  the  ovary 
a  large  number  of  oval  corpuscles,  which  are  called  conidia,  and  which 
falling  ui)on  other  flowers  may  germinate  and  again  produce  the  my- 
celium or  sphacelia  fonn  of  the  fungus.  (PI.  VIII,  Fig.  3,  which  is  a 
cross-sectioti  of  the  ovary,  now  called  sphacelia,  shows  these  conidia 
at  its  borders.) 
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:.n«l,pnMe- :.M^  '  eiofmient  of  the  ovule,     "nieomlemaybeeitlj  • 

•;:.rel\  ai»«*4  :n.»\  be  present  in  ai   inipt^rfect  form,  but  does  i- 

tlt'velop  in*  "  ll    :'VY^i  •  .mi  produees at  thesurfaceof  theovir. 

a  larfire  .  .f  .  ^  .    ■    ,  .«as,  %\>,  trhieb  are  called  oonidia,  and  viii'* 

lalliiiL   i.,n» ,  .     ■  •  :s  n)av  ^rerminate  and  a^^in  produce  the  m} 

e.  ;:.  ...  O!  j<v^    •«         *      .•  '*r  the.  tmipm-     (Vl  vm,  Fij>,  X  which  i« 

Jil  'i'^  b*  ;« 
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The  sphacelia,  however,  is  not  the  ergot  form  of  the  fungus.  At  the  base 
of  this  is  produced  a  hard  substance  with  a  black  or  dark  violet  surface, 
and  white  or  grayish  within,  which  is  the  true  ergot  of  sclerotium  stage 
of  the  clavicei)s  fungus.  In  the  earliest  period  of  the  development  of 
the  sclerotium  this  is  entirely  covered  by  the  sphacelia,  but  it  gradually 
increases  in  size  and  pushes  the  sphacelia  before  it  until  the  latter  is 
raised  entirely  beyond  the  floral  glumes,  and  is  supported  on  its  summit 
(Pi.  Vin,  Figs.  4, 5, 6).  The  sclerotium,  or  ergot,  continues  to  increase  in 
size  and  length,  and  the  deformed  ovary  or  sphacelia  adheres  to  it  for  a 
long  time,  and  may  even  be  found  in  a  considerable  proportion  of  the 
specimens  as  seen  in  hay  or  mature  grain  after  curing.  In  these  the 
form  of  ttf e  stigma  can  be  readily  made  out  in  most  cases  by  the  use  of 
a  low  x>ower  lens. 

Ergot  is  not  therefore  a  diseased  seed ;  on  the  contrary,  it  develops 
entirely  below  the  ovary  and  prevents  the  formation  of  the  seed.  It  is 
entirely  a  Aingus  growth,  and  is  the  resting  stage  of  the  organism.  It 
contains  little  or  no  starch,  and  its  microscopical  structure  is  that  of  the 
Rclerotic  mycelia.  The  sclerotium  is  looked  upon  as  a  hard  compact 
mass  of  imperfectly  developed  mycelia.  It  appears  to  be  about  a  month 
from  the  time  the  fungus  invades  the  ovary  until  the  ergot  is  fully 
formed. 

The  ergot  is  the  dormant  form  of  the  fungus,  and  remains  in  this  con- 
dition until  autumn,  or  usually  until  the  next  spring.  If  at  this  time  it 
is  in  contact  with  the  damp  ground  it  germinates  and  stromata  grow 
from  its  surfkce  (PI.  YIII,  Fig.  7).  These  consist  of  a  long  stalk  and  a 
globular  head,  and  become  perfect  fruiting  fungi  In  the  head  a  large 
nnmber  of  flask-shaped  peritheda  are  formed  (see  PL  YIII,  Fig.  8), 
which  are  filled  fiom  the  bottom  with  a  number  of  asci  (PL  YIII,  Fig.  9), 
each  of  which  contains  several  slender  filiform  spores  (PL  YIII,  F^g.  10). 

When  the  spores  reach  the  young  flowers  of  rye,  red  top  or  other 
nearly  allied  grasses,  they  germinate  and  form  a  mycelium  which 
invades  the  wall  of  the  ovary  and  again  produces  a  sphacelia.  With 
this  the  cycle  of  development  of  the  fungus  is  completed  and  we 
probably  have  its  entire  life  history.  The  meteorological  conditions 
most  favorable  for  the  production  of  ergot  are  not  welLknown.  It  has 
been  asserted  that  it  only  appears  in  Ikrge  quantities  in  rainy  seasons, 
bat  others  believe  that  moisture  has  little  or  no  influence  on  its  devel- 
opment It  is  also  uncertain  whether  more  than  one  species  of  davi- 
ceps  is  concerned  in  the  production  of  ergot  in  the  diUSerent  varieties  of 
grasses.  The  ergot  of  the  red-top  hay  in  Missouri  and  nUnois  produced 
identical  eflfects  with  that  in  the  wild  rye  of  Kansas,  and  it  would 
therefore  appear  that  the  physiological  eflfects  are  substantially  the 
same  even  though  the  species  growing  upon  these  two  plants  may  be 
different. 

The  grains  of  ergot  of  rye  are  from  half  an  inch  to  over  an  inch  in 
length,  and  from  one-fifteenth  to  one-sixth  of  an  inch  in  diameter ;  they 
are  nearly  cylindrical,  sometimes  slightly  ribbed  and  furrowed,  and  often 
liave  irregular  fissures ;  they  are  curved,  and  taper  toward  the  ends. 
The  color  of  the  surface  varies  from  dark  violet  to  blue-black  or  black ; 
the  interior  is  whit«,  often  tinted  with  violet  The  ergot  of  wild  rye, 
))Iue  grass,  and  red  top  has  the  same  general  appearance,  but  the 
grains  are  smaller.  In  red  top  many  of  the  grains  are  so  small  that 
they  are  only  recognized  with  difScnIty  by  tiiie  unaided  eye.  Some- 
times the  taste  is  pronounced  and  disagreeable;  but  the  ergot  in  the 
wild  rye  of  Kansas,  where  the  outbreaks  of  disease  occurred,  was  al- 
most.,Qr  entirely  without  taste,  and  certainly  was  in  no  sense  disagreea- 
ble when  masticated.  r^^^^T^ 
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Ohemicai  composition.— Brgot  is  a  veiy  complex  material  when  con- 
sidered chemically,  and  although  it  has  been  stadied  by  many  compe- 
tent chemists,  there  is  yet  much  donbt  as  to  the  natare  of  a  number  of 
the  substances  which  have  been  found  in  it.  About  35"per  cent,  of  its 
weight  consists  of  a  thick,  fluid,  fixed  oil,  which  is  now  believed  to  be 
without  medical  properties.  Two  non-crystallizable  alkaloids  have  been 
described  and  called,  respectively,  ecbolina  and  ergotina ;  and  one  crys- 
tallizable  which  has  been  designated  as  ergotinine. 

SclerotiCj  ergoUOj  fmdfuscosclerotinic  acids  have  been  isolated.  There 
is  also  a  question  of  a  peculiar  ammoniacal  base  variously  stated  to  be 
methylamine.  trimethylamine^  and  propylamia.  A  mucilaginous  sub- 
stance callea  scleromucin  and  several  other  products  of  doubtful  nature 
have  been  recognized.  It  has  not  yet  been  demonstrated  which  of  these 
bodies  constitutes  the  active  principle  of  the  drug,  or  whether  the  phys- 
iological effect  may  not  be  due  to  a  number  acting  together. 

The  one  point  on  which  most  of  those  who  have  studied  ergot  have 
agreed  is  tliat  water  extracts  the  medical  properties,  and  this  seems  to 
be  about  the  extent  of  our  reliable  information  in  regard  to  this  depart- 
ment of  the  subject. 

The  aetUm  of  ergot  on  the  animal  body. — The  action  of  this  poison  in 
large  doses  is  very  clearly  given  in  the  following  extract  from  Dr.  H. 
0.  Wood's  Treatise  on  Therapeutics,  Materia Medica  and  Toxicology: 

Acoordlog  to  Dlez  [quoted  by  Stille],  the  prinoipal  effects  of  ipolMmouB  doses  of  ergot 
are  in  the  lower  auimals  profuse  salivation,  Tomiting,  dilatation  of  the  pupils,  har- 
ried hreathinsf,  frequent  pulse,  cries,  trembling,  staggering,  paraplegia,  sometimes 
diarrhea,  sometimes  constipation,  prostration,  urgent  thirst,  convulsions,*  and  death. 
Mr.  Samuel  A.  Wright,  in  a  series  of  experiments  {Edinbwrph  Med.  and  Surg.  /(Ntrs., 
Oct..  1839,  vol.  lii),  noted,  when  the  medicine  was  given  oy  the  mouth,  symptoms 
similar  to  those  Just  spoken  of ;  the  paralysis  was  much  more  marked  than  the  spasms. 
Late  in  the  poisoning,  the  heart's  action  became  irregular  and  intermittent,  and  the 
pulsations^  which  had  been  rapid,  erew  slow  and  fSaeble.  In  some  eases  the  special 
senses  seemed  to  be  destroyed,  and  coldness  of  the  surface  was  a  very  prominent 
symptom.  Mr.  Wright  also  injected  a  strong  infusion  of  the  drug  directly  into  the 
torrent  of  the  circulation.  Death  was  in  some  oases  produced  in  nine  minutds.  the 
sympt4>ms  being  immediate  dilatation  of  the  pupils,  great  increase  in  the  rate  of  the 
cardiac  pulsations,  paralysis,  and  convulsions.  When  the  fatal  resnlt  was  not  bronffht 
about  in  so  short  a  space,  great  aniesthosia  of  the  surface  was  noted  a  considerable 
time  before  death ;  coldness  of  the  surface  and  paralysis  of  the  special  senses  were 
also  present  in  some  cases.  In  Dr.  Kersch's  experiments  (BeWi  Memcr,,  voL  xviii}, 
the  concentrated  infusion  was  injected  into  the  jugular  vein ;  the  coldness  of  thesuf- 
fisce  was  especially  noted,  and  also  great  muscular  rigidity.  Upon  rabite^  according 
to  the  researches  of  Wright,  ergot  acts  very  feebly.  In  birds,  as  represented  by 
chickens,  turkeys,  and  pigeons,  it  causes  symptoms  analogous  to  those  produced  in 
mammals,  as  is  testified  by  Tessicr  and  by  Gross,  both  quoted  by  Stille,  and  by  Bon- 
Jean  {TroiU  de  VErgei  de  ikigle,  Paris,  1845.) 

The  above  summary  of  the  general  symptoms  caused  bypolaonons  doses  of  ergot 
shows  that  the  phenomena  are  mainly  paralytic  in  their  nature :  but,  althoush  an 
enormous  amount  has  been  written  about  the  drug,  we  have  very  little  knowle^e  as 
to  the  immediate  causes  of  the  paralysis.  Since  both  Wright  (lie,  dt,,  pp.  320,  381) 
and  Kohler  have  found  that  the  voluntary  muscles  are  not  affected  by  ergot,  it  would 
seem  that  the  uervous  system  must  bear  the  brunt  of  the  ooison.  Eugene  HandsUn  is 
said  to  have  shown  that  the  peripheral  nerves  are  not  affected,  and  tne  experiments 
of  .Kohler  have  confirmed  this  so  far  as  concerns  the  motor  nerves  and  the  watery  ex- 
tract of  ergot,  lie  found,  however,  that  those  portions  of  the  drug  not  solulDein 
water  appeared  to  increase  the  excitability  of  the  peripheral  efferent  nerves,  and 
thai  upon  the  peripheral  sensory  nerves  both  portions  of  the  ergot  acted  as  a  raeble 
depressant.  Ou  the  whole,  it  is  probable  that  the  chief  action  of  the  dmg  is  upon 
the  nerve  centers. 

The  following  experimente  of  Tessier  also  indicate  the  active  nature 
of  the  ergot  poison  (Memo  ire  9ur  ks  effets  du  %eigle  ergotS*  Hkt.  8oc. 
Roy.  de  Med.^  1777,  1  i7S,  Taiis  1780,  vol.  ii,  pp.  587-615): 

These  experilmeutH  were  institntea  with  hygienic  precautioiis  upon  a 

^  Pereira  states  that  convulsions  were  not  present  in  the  expeiimentB  of  Piai. 
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nnmber  of  animals.  Of  two  dncks  fed  npon  ergot^  one,  the  female,  died 
in  nine  or  ten  days.  It  bad  consumed  one  onnce  and  three  drachms  of 
ergot  There  was  a  large  violet  spot  on  the  beak,  the  covering  epider- 
mis was  raised  np  by  a  collection  of  dark,  fetid  blood.  The  male  died 
in  foarteen  days  with  the  beak  similarly  affected  |  there  was  also 
drooping  of  one  wing  which  showed  two  regions  of  inflammation,  one 
in  the  fold  and  the  other  on  the  first  phsdanz.  It  had  consumed  2 
ounces  and  6  drachms  of  ergot.  A  turkey  was  fed  8  ounces  4^ 
draclims  of  ergot  within  twenty-two  days.  The  autopsy  revealed 
inflammation  about  the  beak,  but  none  of  the  feet  and  wings.  A  pig 
six  weeks  old  died  at  the  end  of  twenty-three  days  after  receiving  1 
pound  and  12  ounces  of  ergot.  The  aatopsy  revealed  swelling  of  the 
four  feet  especially  at  articulations,  which  were  a  reddish  vi61et  color. 
The  ears  were  livid,  there  was  gangrene  of  one  side  of  the  head  and 
various  internal  inflammatory  lesions.  The  articulations  of  the  feet 
with  the  legs  being  uncovered  there  was  seen,  particularly  with  the  pos- 
terior limbs,  a  thick,  black,  and  fetid  liquid.  The  animal  previous  to 
death  had  been  able  to  support  itself  better  on  its  fore  than  on  its  hind 
limbs.  A  six-months'  old  pig  died  after  being  fed  during  sixty-nine 
days  upon  a  total  of  22  pounds  and  6  ounces  of  ergot.  The  aatopsy  re- 
vealed various  internal  inflammatory  lesions^  several  violet  spots  on 
front  and  hind  legs,  the  end  of  the  tail  dark  violet,  and  ears  livid.  The 
two  first  phalanges  of  the  right  anterior  foot  were  gangrenous  and  dry. 
especially  near  the  articulations.  The  bones  themselves  were  tinted 
brown.  The  same  parts  of  the  left  foot  were  gangrenous  but  not  so  far 
advanced^  as  the  bones  were  not  altered.  Upon  each  calcaneum  there 
was  a  livid  spot,  larger  on  one  than  on  the  other.  During  life  there 
was  on  the  twentieth  day  a  purulent  discharge  from  two  cavities  in  the 
articiilniion  of  the  right  foot ;  these  were  soon  covered  with  a  crust. 
The  Umb  remained  cold.  On  the  forty-second  day  the  corresponding 
joint  of  the  left  anterior  leg  developed  a  tumor  which  by  the  fifty-eighth 
day  became  an  open  sore.  Both  legs  were  cold  and  swdllen,  dry.  in- 
sensible, and  portions  of  the  muscles  became  detached.  The  animal 
was  no  lonprer  able  to  wjilk. 

Hi\ierue,  cited  by  llead,  gave  to  a  small  male  pig  barley  mixed  with 
half  its  weight  of  ergot.  At  the  end  of  fifteen  days  the  legs  became  red, 
secreted  a  yellowish  and  fetid  humor,  the  skin  of  the  back  and  beneath 
the  abdomen  became  black  ia  color.  This  food  was  continued  for  fifteen 
days  and  then  replaced  by  some  free  from  ergot.  The  animal  died  four 
days  later;  there  was  no  gangrene  of  the  feet.  Bead  fed  a  pig  three 
months  old  for  fifteen  days  with  ergoted  wheat  mixed  with  bran. 
Gangrene  seized  the  left  ear  on  the  seventeenth  day  and  it  dropped  off. 
The  pig  died  two  days  later  with  convtdsions.  A  gangrenous  spot  was 
found  on  the  liver.    (A.  Tardy.    De  VHrgoUsm^  Paris,  1858.) 

Fleming,  in  his  Manual  of  Veterinary  Sanitary  Science  and  Police, 
(Vol.  I,  p.  65),  says :  "  The  ergot  on  rye,  wheat,  &c.,  has  also  given  rise 
to  extensive  disease  in  man  and  animals,  including  birds,  marked  by 
omvalsions,  paralysis,  dry  gangrene  of  the  limbs,  loss  of  hair  and  horn, 
and  other  strange  phenomena." 

M.  Tabourin,  in  his  Nouveau  Traits  de  Matidre  MMioale  de  Thtrapeut- 
ique  et  de  Phanna<!ie  VitMnaires^  Paris.  1866,  gives  the  following  de- 
scription of  the  action  of  ergot  (pp.  448  io  460) : 

Tlw  effeoto  of  ergot  of  rye  should  be  divided  into  medioinal  and  tozio. 

if«lidmiZ  f tfecfo.— The  action  that  ersot  of  rye  exercises  on  the  natural  tnrfiMea  and 
on  the  denuded  tiflsues  has  been  very  little  studied  with  animals,  but  appears  to  be 
tlightly  irritating ;  witli  mau  it  has  been  noticed  that  the  aqueous  extract  arrests 
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eapiUaxy  heinorrbaffes  with  oonaiderable  rapidity,  and  that  it  has  a  nianifestlj  aa- 
tnngent  actiou  ou  denuded  tissues.  In  the  aigestive  tube  the  effects  are  but  Uttle 
marked  when  the  medicine  is  given  in  small  doses ;  it  is  only  when  the  quantities  in- 
gested are  considerable  that  yomitine  oocnrs  with  camiTora  and  a  seriooa  irritation 
of  the  intestines  with  all  animals.  &  i^gard  to  the  dynamic  or  general  effects  pro- 
duced b^  the  ergot  of  rye  in  medicinal  doses,  when  its  actiye  prmciples  have  been 
absorbed,  they  are  almost  nnnoticeable  witJii  healthy  animals  ana  have  been  only  very 
imperfectly  studied  up  to  this  time.  It  follows,  howcTer,  ficom  the  trials  undertaken 
by  Tarious  authors  on  the  greater  part  of  the  domestic  animals,  that  this  medicine 
produces  with  them  as  with  man  two  effects  somewhat  opposed  to  each  other :  a 
veiy  pronounced  sedative  action  on  the  circnlatorv  center,  and  an  energetio  atimnla- 
tion  of  the  nervous  centers  and  particularly  of  tne  posterior  portion  of  the  spinal 
cord.  We  will  return  to  these  two  culminating  effects  of  ergot  of  rye  in  connection 
with  the  toxic  action  that  it  has  on  the  organism  which  we  are  now  about  to  study. 

Toxio  s^soto,—- The  poisoning  of  animals  by  ergot'of  rye  is  called  ergotism.  It  may 
occur  at  the  end  of  a  longer  or  shorter  time,  according  to  various  circumstances  and 
particularly  according  as  the  ergot  is  given  alone  or  mixed  with  the  food.  In  the 
former  case,  it  occurs  after  a  few  days  with  birds,  and  after  weeks  or  even  months 
with  mammals,  according  to  the  size  of  the  doses  and  the  time  between  them.  In  the 
second  case  it  is  much  slower  still,  and  when  its  existence  is  manifested  by  apparent 
phenomena  tiie  destruction  of  the  organism  is  already  consummated  and  there  is  no 
means  of  providing  a  remedy  for  it.  This  is  a  remarkable  example  of  chronic  or  alow 
poisoning. 

The  characteristic  sig^os  of  ergotism  are  of  two  varieties.  One  of  these  is  dne  to  the 
narootioo<«crid  and  exciting  action  that  the  ergot  exercises  on  the  nerve  centers ;  the 
other  is  due  to  the  sedative  action  that  it  produces  on  the  heart.  When  the  former 
predominates,  as  has  been  observed  with  certain  epidemics  with  the  human  apeoiea, 
the  ergotism  is  called  convulsive;  when,  on  the  contrary,  the  second  is  more  pro- 
nounced the  ergotism  is  called  ffaugrenons.  It  is  difficult  to  establish  this  distinction 
with,  animals  where  the  signs  of  the  two  varieties  are  mixed  in  nearly  equal  proper^ 
tion  as  we  shall  demonstrate. 

1.  SoUpeds, — ^Of  all  the  domestic  animals,  the  solipeds  are  the  least  exposed  to  poison- 
ing by  ergot  of  rye,  because  oats,  the  grain  they  receive  most  often,  is  rarely  aflfocted 
with  this  alteration.  Only  two  authors,  MM.  Hertwi^  and  Parola,  have  made  experi- 
ments on  solipeds  with  ergot  of  I've.  The  former  administered  three  and  one*halx  kil- 
ograms (7.7  pounds)  of  ^this  substance  to  a  horse  in  the  space  of  24  days;  he  ob- 
served some  nervous  phenomena  and  a  great  depression  of  the  circulation,  but  no  ap- 
pearance of  gangrene.  The  latter  gave  ergot  of  rye  to  a  mule,  affected  with  chronic 
coryza,  for  sue  fays  in  the  dose  of  one  to  two  ounces  a  day.  There  was  slowing  of  the 
circulation,  decreased  temperature  of  the  body,  difficulty  of  respiration,  loss  of  appe- 
tite and  strength,  general  depression,  muscular  trembling,  slight  swelling  of  the  knees 
toward  the  end,  ^c.  The  subject  was  destroyed.  The  dischage  from  the  nose  had 
disappeared. 

2.  Large  mminante.— Poisoning  of  large  ruminants  by  ergot  is  more  common  than 
that  of  solipeds  because  these  animals  receive  quite  often,  as  a  supplementary  ra- 
tion, the  rejected  grains  coming  from  the  thrasher  or  from  screening,  which  alwavs 
contain  more  or  less  ergot  of  rye  and  of  othei'  grains.  With  the  laree  ruminante  the 
convulsive  phenomena  are  not  seen  or  are  not  very  apparent;  but  the  depressive  ef- 
fects on  the  circulatory  system  are,  on  the  contrary,  very  marked.  Besides,  the 
health  is  maintained  without  serious  disturbance  during  weeks  and  even  months  if 
the  ergot  is  taken  with  the  food.  Only  the  extremities  lose  little  by  little  their  nat- 
ural warmth,  as  is  noticed  with  the  ears,  the  tail,  the  lower  part  of  the  limbs,  ^c 
The  digital  region,  and  sometimes  even  the  metacarpal  and  metatarsal  regions,  as  M. 
Decoste  has  observed,  are  smitten  with  dry  gangrene.  In  this  case,  the  parts  lose 
their  warmth,  their  sensibility,  become  hardened  and  mummified,  and  soon  separate 
without  pain  from  the  parts  which  have  still  remained  living. 

3.  Smau  ruminants, — It  is  known  that  the  sheep  may,  like  other  animals,  feel  the  noxi- 
ous infiuence  of  ergot ;  but  science  is  wanting  in  precise  documents  oonceming  this 
ruminant  and  the  goat. 

4.  Pm«.— It  follows  from  some  experiments  made  on  these  animals  by  Tessier,  that 
ergot  ofrye  poisons  them  after  a  greater  or  less  time  according  to  their  force  of  reaist- 
anoe.  Tnere  is  seen  in  the  first  place  vertigo,  unsteadiness  in  standing,  a  tottering 
wi^k,  moaning,  swelling  of  the  eyes,  &c. ;  then  the  ears,  the  tail,  the  lower  part  <? 
the  Ihnbs,  lose  their  warmth  and  vitality ;  soon  appear  livid  spots,  which  aftenrard 
become  black  and  gangrenous,  and  are  the  beginning  point  for  the  separation  of  the 
mortified  from  the  living  parts. 

5.  Dogi.—M.  Dieu  has  given  ergot  of  rye  to  dogs  in  the  dose  of  15  grams  (half  an 
ounce)  a  day.  The  animals  were  soon  taken  with  nausea,  bloody  diarrhea,  a  nasal 
discharge  also  colored  with  blood,  depression,  weakness,  and  soon  drop  into  a  frigbt- 
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fill  mftnsmiu.  The  expdTiments  not  haying  been  preeeed  to  the  end,  the  phenomena 
of  diy  gangrene  conld  not  be  obserred. 

6.  Aw29.— These  little  anlmaU  are  moat  exposed  to  the  poisoning  nnder  oonsidera- 
tion,  beeaase  they  often  receive  for  nourishment  the  residue  from  cleaning  grain 
which  always  contains  more  or  lees  ergot.  The  first  signs  of  this  poisoning  are  loss 
of  liveliness,  indifference  to  snrronnduigs,  and  great  dullness ;  then  there  is  yertigo, 
drooping  of  the  wings,  ^o. ;  finally  appear  more  characteristic  signs— a  bloodv  dis- 
charge fiom  the  nosmis  is  ^een ;  the  crest  becomes  blac](,  shrunken,)and  mnmnufied ; 
the  bttik  dries  and  is  detached ;  the  same  course  is  soon  followed  by  the  tongue;  the 
feathers  lose  their  luster  and  fall  out.  Death  results  soon  after  these  symptoms  are 
seen. 

To  recapitulate,  the  most  ordinary  signs  of  ergotism  with  the  various  animals  are 
aa  follows:  Dulness,  fixed  expression,  vertigo,  dilated  pupils,  intoxication,  coma  ; 
in  the  beginning  muscular  tremblings,  then  oquvulsive  shocks,  tetanic  attaou  par- 
ticnlarly  in  the  posterior  members  which  afterward  become  weak  and  paralyased,  un- 
rteadv  position  while  standing,  slow  and  difficult  walk,  Ae, ;  general  weakness,  pro- 
gressive emaciation ;  pulse  slow  and  weak,  skin  cold ;  hair  dull,  limbs,  ears,  horns, 
and  tail  lose  their  natural  warmth ;  sero^mncous  and  sometimes  bloody  disohaige 
£ron^e  nostrils,  cold  swelling  of  the  limbs;  black  spots, 'livid  patches,  gaiucrenous 
fonn]  dry  e^angiene  of  the  crest,  of  the  beak  and  of  the  tongue  of  birds,  ana  of  the 
ean,  the  tall,  &e  phalanges,  the  limbs^  which  become  detached  little  by  little  and 
piece  by  piece  fh>m  the  trunk  without  inflammation  or  pain,  &c, 

len'ona.— The  digestive  tube  is  more  or  less  intensely  irritated,  the  viscera  are  flabby 
and  softened,  the  muscles  semi-gelatinous,  the  blood  fluid,  violet  colored,  the  interior 
of  the  vessels  red  as  in  putrid  diseases  &o. 

M.  Yerheyeo,  in  his  article  on  ergotism  in  the  Nouveau  Dietionnaire 
jfratique  de  MMMne^  de  Ohirurgie  et  WHygUne  VStArinaireSj  gives  the 
following  accoant  of  the  effects  of  this  poison: 

Symptomatology. — ^In  spite  of  the  numerous  experimental  studies  of.  which  the 
ergot  of  rye  has  been  the  object,  its  effects  on  the  organism  are  far  from  being  suffi- 
ciently understood  to  enable  us  to  write  in  a  complete  and  connected  manner  the 
part  of  the  medical  history  of  ergotism  relating  to  the  symptomatology  and  patholog- 
ical anatomy.  The  mode  of  action  of  ergot  on  the  economy  is  only  presented  so  & 
ro  a  fragmentary  state;  the  acquired  knowledge  does  not  permit  the  tracing  of  a 
physiological  chart  of  all  the  phenomena  produced  by  this  agent.  A  large  number  of 
experimenters,  particularly  among;  the  modem  ones,  have  only  produMd  an  acute 
intoxication,  of  rapid  progress,  which  leaves  in  obscurity  the  evolution^  the  gradua- 
tion, and  the  succession  of  the  morbid  phenomena;  in  a  word  the  progress  of  natural 
ergotism  resulting  from  the  introduction  into  the  economy  of  small  outlong  continued 
doses  of  the  toxic  substance.  History  mentions  destructive  epidemics,  and  others 
▼hich  have  been  relatively  mild ;  this  difference  con  only  be  duc^  to  predisposition 
and  to  the  abundance  of  ergot.  Rye  is  rich  in  it  in  the  csflamitous  years :  the  high  price 
of  cereals,  and  of  all  kinds  of  provisionB,  prev^ts  the  poorer  classes  nrom  procuring 
sDffiotentl^  nutritious  food.  There,  consequently,  foUows  a  constitutional  debility 
and  anemia,  which  singularly  favors  gangrenous  and  convulsive  disorders.  The  obser- 
vation, so  precise,  of  M.  Decoste,  as  regards  the  hygienic  diet  to  which  the  cow,  which 
was  the  subject  of  it,  had  been  submitted,* the  conditions  under  which  the  epizootic 
of  the  State  of  New  York  appeared,  proves  that  misery  constitutes  a  predisposing 
caose  not  loss  energetic  for  animals  tnan  for  man.  The  experimenters  have  not  taken 
into  account  these  constitutional  modifications  which  increase  the  susceptibility  to 
the  poisonous  agents  and  give  to  ergotism  a  new  symptomatio  expression.  Here,  it 
appears  to  us,  is  found  the^ey  to  the  numeroua  contradictions  that  are  noticed  when 
the  experiments  are  compared  with  each  other.  To  cite  only  a  single  example  con- 
cerning the  bovine  species,  we  see  that  Biemann  did  not  succeed  at  the  end  of  eight 
(i»ys  in  provoking  the  least  abnormal  phenomenon,  and  that  Widilin  produced  no 
other  noticeable  symptom  than  constipation.  The  authors  who  have  observed  cases 
of  ergotism  with  animals  during  the  course  of  an  epidemic  may  be  correct  when  they 
mention  the  fact  very  summarUy,  and  limit  themselves  to  a  statement  that  the 
pheuomena  were  absolutely  similar  to  those  presented  by  man.  This  identity  Justi- 
fies, to  a  certain  extent,  their  laoonism,  and  the  epidemic  oonditions  explain  the 
differences  obtained  by  experimenting  during  the  epidemic  periods  and  out  of  these 
periods.  During  the  epidemics  the  rule  relative  to  the  gangrenous  form  in  the  south 
and  the  convulsive  in  the  north  is  applicable  to  artificial  ergotism.  A  final  remark, 
perfectly  Justified,  and  which  has  been  little  if  at  all  considered  by  the  experimenters: 
TesBier,  who  brouffht  a  high  order  of  intelligence  to  the  elucidation  of  the  histoi^  of 
ergotism,  anserts  tuat  all  animals  show  a  very  ^at  repugnance  to  take  ergot  volun- 
tarily;  this  is  so  iusurmountable  for  some  individuals  that  they  wlU  die  of  hunger 
rather  than  touch  it.  Consequently  idl  were  far  from  being  assured  that  the  ergot 
offered  was  really  consumed.  r 

Digitized  by  V^jOO^  IC 


238         BEPOAT  OF  TBOB  COlOOSfilOHEB  OF  AGSICULTUBE. 

HaTinff  mAde  these  obeetTstioiiBy  let  u  take  up  the  aymptomfttology  of  wgotum — 
they  wilTexonse  the  incomplete  sketch  that  we  trace. 

Theae  morbid  phenomena  are  Tcry  inconstant  daring  the  period  of  inyasion.  Some- 
times the^r  indicate  a  lesion  of  the  oerebro-spinal  apparatus,  at  other  timee  the  diges- 
tive tnbe  is  invaded,  at  still  other  times  the  svmptoms  proceed  from  the  cironlatory 
system.  This  variability  is  common  with  fowls,  with  pigs,  and  with  camivora.  The 
predominance  of  the  cerebro-spinal  affection  manifests  itseli  in  various  deffreea  of 
intensity ;  it  may  be  arrested  after  develonment  when  the  exciting  canse,  the  aUmant- 
ary  nse  of  erji^ot  of  rye,  has  ceased.  In  the  first  ^lace,  there  is  vertigo;  the  animals 
stumble  as  ii  they  were  intoxicated;  they  lose  their  eqnilibriom,  fall  on  the  aide^  and 
remain  in  a  state  of  drowsiness,  which  is  not  dissipated  even  when  they  ariae.  The 
hair  and  feathers  lose  their  Inster;  the  temperatnre  of  the  skin  is  lowered;  there  is 
aneesthesia,  the  insensibility  following  a  condition  of  hyper»sthesia:  this  altezn*- 
tion  affects  also  the  sight  and  the  hearmg  (Wright).  It  is  unmistakable  in  the  eanine 
species ;  the  pnpils  are  constantly  dilatM.  The  symptoms  of  narcotism  that  wa  have 
just  eoumerated  persist  or  are  interrupted  by  convulsive  phenomena,  sometimea  of 
the  limbs  only,  and  sometimes  of  the  whole  body.  The  general  convulsions  are  char- 
acterised by  tetanic  epileptic  attacks  usually  followed  by  temporanr  paralysia  of  the 
posterior  parts.  The  suffering  is  sometimes  so  intense  that  it  is  manliested  by  plaintive 
cries  and  contortions.  The  nervous  attack  over,  the  animal  falls  again  into  a  conditioii 
of  apathy  or  drowsiness.  If  the  spasm  is  limited  to  the  limbs,  thm  remains  after  the 
attack  a  contraction  which  persists  for  a  certain  length  of  time. 


These  phenomena  which  characterise  spasmodic  ergotism  have  an  indefinite  daz*- 
ion.     Death  may  occur  after  a  few  hours  or  a  few  days  as  a  result  of  a  paroxyam. 
or  the  disease  may  be  more  prolonged  and  take  a  chronic  form.    The  nufziti<m  aoA 


fers;  the  animals  become  thm  in  apito  of  the  appetite,  which,  however,  is  irregular, 
and  finallv  a  convulsion  at  Iset  destroys  them  in  an  advanced  condition  of  maiaamna. 
The  ciroulatum  is  abnormal,  the  pulse  is  slow,  accelerated  bat  aflerwaida  retaided ; 
the  arterial  and  cardiac  contractions  are  spasmodic. 

The  participation  of  the  digestive  tube,  which  may  be  either  the  principal  or  the 
accessory  cause  of  the  cerebro-spinal  affection,  is  announced  by  nausea,  poaiyn^^ 
spasms,  vomiting,  diarrhea,  sometimes  followed  by  an  insatiable  hanger.  If  thia  ia 
satisfied  the  food  does  not  alleviate  the  hunger,  for  it  causes  eonvouions.  In  the 
south  all  these  symptoms  may  be  preceded  by  gangrenous  accidents ;  the  latter  nuty 
also  precede  when  the  circulatory  lesion  is  the  first  to  occur.  With  the  gallixiaeeaiia 
the  crest  becomes  cold,  takes  a  violet  or  black  color,  dirivels,and  dries:  these  phe- 
nomena are  also  quite  constant  in  the  north,  but  the  dessication  of  the  oeak,  same- 
times  of  the  feet,  constitutes  an  alteration  exclusive  to  the  south ;  gangrenous  patchea 
also  cover  the  abdominal  walls  (Millet).  In  gangrenous  ergotism  of  the  palmipeday 
besides  the  beak,  there  is  sometimes  seen  mortification  of  the  point  of  the  tongue 
(Tessier),  and  of  the  interdirital  membrane  which  is  discolored  and  becomes  dry  and 
brittle ;  then  the  digits  are  lost  (Decoste).  With  mammals  the  gangrene  attacka  the 
lower  part  of  one  or  several  limbs,  the  ears  or  the  tail ;  these  parts  become  red  aa  if 
they  were  the  seat  of  an  erysipelatous  inflammation ;  the  color  changes  to  violet,  to 
blue,  or  to  black ;  they  become  mummified  and  detached  when  the  convulsive  par- 
oxysm  has  not  destroyed  life  befbre  the  completion  of  the  work  of  elimination.  Wmle 
this  is  occurring  the  loss  of  fiesh  progresses  and  marasmus  comes  on|  then,  finally,  a 
couvnlsive  movement  which  destroys  the  patient.  The  mummification  alao  attaeu 
isolated  muscles  and  in  very  exceptional  cases  the  dry  form  of  gangrene  is  associated 
with  the  humid  form  (Tessier).  The  pulse  remains  small,  feeble,  slow,  or  indeed  it 
becomes  accelerated,  febrile,  and  precipitates  marasmus. 

Sheep  which  are  subject  to  convulsive  ergotism,  are  probably  also  subject  to  the 
gangi'eDous  form.  We  have  abstained  fiK>m  considering  it  in  the  symptomatology  be- 
cauiM)  we  have  not  met  with  documents  which  authorise  us  to  generalise  the  symp- 
toms and  to  extend  them  to  the  ovine  species. 

The  gaugrooonB  form  is  the  only  one  which  has  been  observed  with  the  bovine 
species ;  it  remains  local  and  is  not  complicated  with  the  greater  part  of  the  moeral 
symptoms  which  may  precede  it  with  the  other  species  of  the  domestic  animals  that 
have  just  been  referred  to.  The  appetite  is  preserved,  the  mussle  remains  moist, 
and  the  expression  of  the  eye  is  not  changed.  These  signs  of  health  often  remain 
until  the  fatal  termination  of  the  disease.  The  circulatory  lesion  seems  then  to  be 
alone  in  play ;  it  is  localized  in  the  digital  region  of  the  posterior  limbs  (Bandall), 
or  extends  to  the  metacarpal  and  metatarsal  regions  of  the  limbs  of  one  side  (De- 
coste).  A  slight  swelling  of  these  parts  annoances  the  beginniug.  The  hair  becomes 
dull,  the  skin  is  dried,  hardened,  and  mummified  as  well  as  the  parts  immediately 
beneath  it.  The  appetite  is  preserved,  but  the  animals  become  thin ;  a  few  individ- 
uals take  flesh  after  the  loss  of  the  gangrenous  limbs  and  may  be  prepared  for  the 
butcher.  Death  in  a  condition  of  marasmus  is  the  most  common  result.  When  the 
affection  takes  a  relatively  benign  form  the  gangrene  does  not  destroy  the  part ;  the 
digital  region  loees  its  elasticity,  the  points  of  w  toes  are  elevated,  grow  to  an  an- 
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nnud  tongth,  «nd  tlM  weisht  Ifl  rapported  on  tbe  bftok  of  the  letlock.  In  thia  6ita»- 
tion  tiie  ftnimalB  pMs  a  miserable  existenoe  nntil  the  owner,  from  pity,  aende  them  to 
the  butcher  (RandaU).  The  more  benign  form  seems  to  ns  to  have  a  resemblance  to 
conTiUsiTe  ergotism;  the  position  of  the  posterior  limbs  has  perhaps  for  its  orign  a 
oontrsetion  ox  the  extensors. 

In  the  records  of  epidemios  of  ergotism  there  are  found  but  few  refereoces  to 
the  disease  in  the  horse,  and  these  are  of  no  nse  in  tracing  the  symptomatology. 
Wo  are  tiien  redooed  to  a  reeapitolation  of  experiments  to  the  number  of  two,  one 
made  by  Hertwig  and  the  other  by  Parola. 

Hertwig  administsired  to  a  horse  within  twentv-four  davs  3,553  grams  [about  7 
pouods]  of  ergot  of  rye.  The  phenomena  obsenred  were  slight  colics, low  of  appetite, 
which  disappeared  within  a  few  hours,  drowsiness,  which  also  soon  passed  away,  di- 
Istion  of  the  pupils,  slight  spasmodic  oontraotions  of  the  muscles  of  the  skin  and 
diminished  temperature  of  the  surface  of  the  body  The  pulsations  of  the  arteries 
were  xetarded  from  40  to  28  to  the  minnte.  The  day  following  the  administration  of 
the  last  dose  all  abnonnal  phenomena  had  diBapi>eared. 

Psiola  experimented  on  a  yigorous  and  lively  mule  affected  with  a  nasal  discharge. 
During  six  days  he  fi»Te  it,  in  addition  to  its  ordinary  ration,  ergot  of  rye  in  progres-  * 
fire  doses  of  from  20  to  64  grams  [( to  2  ounces]  a  day.  The  first  day,  the  pulse  was 
from  56  to  58j  with  lowering  of  the  external  temperature.  The  second  daj[,  pulse  58, 
ntpiratioa  difficult,  tearful  eyes,  loss  of  appetite,  dullness,  beating  of  heart  insensi- 
ble. The  third  day,  coldness  of  th.e  skin^  general  tremors,  difficult  respiration,  spas- 
modic trouble  of  the  cardiao  and  artenaf  pulsations,  absence  of  appetite,  apathy, 
dollness,  suppression  of  the  nasal  discharge,  which  returned  after  the  nse  of  imtatiug 
injections.  From  the  fourth  to  the  seyenth  day,  deTeloi>ment  of  these  symptoms,  un- 
steady and  difficult  walk,  trembling,  inclined  to  lie,  painful  swelling  of  the  knees, 
the  nssal  discharire  definitely  arrested.  After-  haying  taken  in  all  284  grams  [0.6 
pomids]  of  ersoty  we  mule,  which  had  oontinnally  lost  in  flesh  and  liTcliness,  became 
insensible  and  was  destroyed . 

It  mi^be  oondnded  finom  these  facts  that  the  horse  escapes  the  pernicious  effecto  of 
ergot  no  more  than  other  animals,  and  that,  placed  under  favovable  conditions,  one  of 
the  two  forms  of  the  disease  may  l>e  olearly  manifested,  as  the  result  of  long  and  con- 
tinued use.  Ergot  is  also  a  poison  for  insecte ;  in  Poland  the^  kill  flies  by  giving  as 
s  bait  powder  of  ergot  mixed  with  honey.  Iiseches,  plunged  into  an  infusion  of  ergot, 
perish  instantly  (Lorinser). 

Anatomioal  oharaaieri, — Studied  for  centuries,  ergotism  presents,  in  regard  to  its  patho- 
logical anatomy,  lamenteble  defidenoies  as  well  with  mankind  as  with  animals.  Con- 
sidering the  variation  of  symptoms  it  is  useless  to  insist  that  the  anatomical  lesions 
cannot  m  all  cases  be  the  same.  Those  which  we  are  about  to  enumerate  sJl  belong 
te  either  artificial  or  experimental  ergotism. 

The  rj^or  mortia  is  neyer  exoessiye ;  the  flabby  muscles  are  softened,  the  bones  en- 
gorged with  blood,  particularly  near  the  articulations.  The  venous  system  is  dis- 
tended by  a  black,  pitehy,  semi-fluid  blood ;  the  arteries,  sometimes  empty,  contain 
in  other  drcnmstanoes  a  red  fluid  blood.  In  the  thoracic  cavity  the  lungs  are  found 
hepatized  in  the  posterior  portion ;  the  heart  flabby,  small  or  voluminous,  conteins 
fibroos  coagula  and  a  black;  viscid,  semi-fluid  blood ;  in  the  left  side  of  the  heart, 
which  is  often  empty,  there  is  nothing  found  but  fibrinous  concretions.  The  mucous 
membrane  of  the  small  intestine  is  pale,  yellowish,  infiltrated,  and  softened,  some- 
times covered  with  red  strise  or  black  points.  These  black  points  are  compounds  of 
fat  and  pigment  (T.  O.  Ueusineer).  The  mucous  membrane  of  the  large  intestine 
shows  hyperasmia,  which  is  far  from  being  constant.  The  proventriculus  of  the  gal- 
lioaeeans  has  a  gray  or  a  wine-red  appearance ;  ite  mucous  membrane  is  ulcerated  or 
covered  with  graniuations;  the  eizzard  is  black  (Millet).  Do  not  the  granulations 
depend  upon  the  ulceration  of  the  pepsins  glands  T  The  cerebral  envelopes,  prinoi- 
paily  at  the  base,  are  congested,  engorged  with  a  black  blood  resembling  that  fonnd 
in  the  veins;  a  section  of  the  brain  shows  sometimes  a  very  apparent  punctation ;  in 
other  oases,  much  more  common,  it  is  aniemic.  Analagous  changes  aVe  wet  with  in 
tbe  spinal  cord. 

The  local  disorders  of  gangrenous  ergotism  are  those  of  dry  gangrene  (see  Gaa- 
grene), 

Pkjfsiological  ocUoiu— The  symptoms  of  gangrenous  or  convuldive  ergotism,  as  a 
whole,  indicate  incontestably  that  the  nervous  system  fills  the  principal  r61e.  The 
phenomena  observed  by  Hopj^e  when  he  placed  ergotine  in  contact  with  the  isolated 
organs  of  the  frog  or  the  rabbit  would  remove  all  doubt  if  any  could  exist.  Ergotine 
caoses  a  marked  stimulation  of  the  heart,  followed  by  a  weakening  and  a  retardatioa 
of  its  movemente;  the  intestine  contracts,  but  the  contraction  is  not  renewed  after  a 
secand  application ;  the  blood  vessels  dilate ;  soon  follows  a  contraction  with  conges- 
tion o£  the  vaaa  voiorum  which  swell  and  cause  the  walls  of  the  veins  and  arteries  to 
become  rigid;  the  sensitive  nerves  are  partially  i>aralyzed;  later  their  Hensibility  is 
increiiacd ;  a  general  intozloation  oongeste  the  brain  and  spinal  cord.    This  last  effect 
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is  not  constant ;  the  aatopsies  show  that  though  the  envelopee  of  the  oerfllno-tpinal 
axis  are  always  oongested,  wholly  or  in  part,  the  nervons  centen  themselves  an  quite 
often  anasmic. 

It  follows  from  these  lesults  which  are  oonfonnable  to  what  is  observed  in  ergottan 
that  the  primitive  phenomena  depend  upon  a  sedation  of  the  sensoij  nervoo^stem, 
and  this  ansBstheMia  is  succeeded  by  a  hypenesthesiaanda  retardation  of  the  oirools- 
tion.  The  exaltation  of  the  sensibility  nas  not  always  the  same  seat ;  this  oircom- 
stance  explains  the  variations  of  the  symptoms  and  the  predominant  lesions  of  a  fimc- 
tional  apparatus.  In  all  cases  the  hypersBsthesia  excites  reflex  action, -sometimes  in 
the  intestinal  tube  (colic,  vomitiuj^,  and  diarrhea) ;  at  other  times  in  the  volontsry 
muscles  (contractions  and  convulsions) ;  at  still  ouier  times  in  the  involuntary  mus- 
cles of  the  vessels  (gangrene).  These  reflex  actions  may  be  successive,  simultaneouB, 
or  they  are  developed  separately  and  remain  separated  during  the  whole  course  of  the 
disease.  With  man,  who  can  give  an  account  of  his  subjective  sensations,  intense 
pain  precedes  the  contraction ;  then  follows,  acoordinff  to  the  intensity  of  the  disesae, 
convulsions  varying  from  trembling  to  epileptic  attaoKs.  The  over  stimulation  leads 
to  exhaustion,  which  brings  a  calm  in  the  sensdtiveisvstem.  Intolerable  pains,  which 
*are  more  localized,  also  precede  the  dry  gangrene ;  tne  patient  feels  in  the  part  which 
becomes  the  seat  of  it  a  cold  sensation ;  later,  this  is  recognized  by  the  thermometer 
and  to  the^fttient  it  seems  glacial ;  the  sensation  is  lost  when  the  gangienous  effect  is 
accomplished.  The  dilatation  of  the- vessels,  followed  by  a  narrowing  of  thei];channelB 
are  phenomena  which  are  connected  with  primitive  anaosthesia,  a  secondary  hyper- 
flsthesia,  and  with  reflex  action,  which  affect  the  vaso-motor  nerves.  The  rigidity  and 
ooneestion  of  the  vascular  tubes,  the  weakening  of  the  contraction  of  the  ne&rt,  re- 
tard the  circulation  in  the  extremities,  favor  the  stagnation  of  the  blood,  and  conse- 
quently necrosis,  even  if  the  reflex  phenomena  are  not  sufficiently- intense  to  obliter- 
ate the  channel  of  the  afferent  vessel  and  produce  mortiflcation  by  anaemia.  What 
is  produced  in  an  intense  manner  at  one  or  sctveral  extremities  is  repeated  at  aU  the 
periphery  in  gangrenous  and  convulsive  ergotism;  the  lowering  of  the  temperature 
has  no  other  cause  than  the  retardation  of  the  circulation  and  the  reflex  masoolat 
spasm.  The  cerebral  phenomena  are  probably  only  secondaxy  and  are  due  to  the  con- 
gestion of  the  brain  and  its  envelopes ;  the  ansemia  of  this  organ  would  also  account 
for  them.  It  is  a  law  that  local  congestions  go  side  by  side  with  local  ansemia;  ichcn 
erffotism  becomes  chronic,  the  ansemia  is  generalised,  a  common  result  in  all  diseases 
which  are  of  long  duration.  The  absence  bf  exudations  removes  all  idea  of  inflam- 
mation, and  if  hepatization  of  the  posterior  lobes  of  the  Inngs  has  been  found,  par- 
ticularly with  the  gallinaceans,  this  lesion  is  neither  constant  nor  general. 

The  medium  dose  of  this  a^ent  for  medicinal  purposes  is  given  by 
Taboprin  (Nouveau  Traiti  de  Nat  Med.j  etc.,  II, p.  447)  as  follows:  Cat- 
tle and  horses,  one-half  to  one  ounce  (16  to  32  grams);  goats,  sheep, 
and  pigs,  one  to  two  drachms  (4  to  8  grams) ;  dogs  and  cats,  one-hi^ 
to  one  drachm  (2  to  4  grams).  Finley  Dun  says :  As  a  partorient  or 
styptic,  for  the  mare  or  cow,  one-half  to  one  ounce ;  for  sheep,  swine, 
and  bitches,  about  one  drachm  (Yet.  Medicine,  p.  212). 

HISTOBT  OF  EB<K)TISM. 

Wood  states  that  epidemics  of  ergotism  or  chronic  ergotio  poisoning  have  been 
recorded  from  time  to  time  since  the  days  of  Galen  [130  to  300,  A.  D.laud  of  Cssar 
[B.  C,  100  to  441.  (Therap.  Mat.  Med.  and  Tox.,  4th  ed.,  p.  565.)  There  is  much 
reason  for  doubt,  nowever,  in  regard  to  the  diagnosis  of  cases  oocarring  before  the 
tenth  century. 

Verheyen  says  that,  ''From  the  ninth  to  the  thirteenth  centuries  several  grave  epi* 
demies  appeared  in  France.  The  iirst  chroniclers  who  made  mention  of  them,  faithful 
to  their  traditional  habit,  confounded  them  under  the  generic  denomination  of  plague 
(peste),  f  n  the  tenth  century  those  epidemics  received  a  special  name ;  they  were  called 
ignU  Booer,  arBura^  claudcB  «eif  pestis  igiiiaria.  In  the  twelfth  century  the  nomenclature 
was  increased  with  the  terms  ignU  9anci%  Antoniif  sanoii  MartiuliSf  Beaia  Fir^isM,  ignif 
invisibUiSf  seu  infemalis,  AU  these  exprcHsiouB  were  used  to  designate  one  and  the 
same  affection,  which  was  no  other  than  ergotism. 

The  learned  historian  of  the  epidemics  of  feu  9aor4  of  the  Middle  Ages,  Professor 
Fuohs  {Dm  heilige  Feuer  im  MitteHalierf  Berlin,  1834),  fixes  the  first  invasion  in  the  year 
857.  This  explicit  passage  of  the  chronicle  leaves  no  doubt  in  this  regard.  Flaga 
magna  veaicarum  turgenHum  grassaiur  in  popnlo  et  deteatdbili  eon  pniredine  oonsumtit,  if  a 
ui  membra  di^soluia  ante  mortem  decidirunt,  (Pertz,  11,  230. )  The  epidemic  of  590 
(Greg.  Tur.,  X,  30)  that  some  authors  refer  to  the  jfeu  Baer4,  does  not  appear  to  ns  to 
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bftre  presented  the  oharactexs  of  this.  Its  oonrse  was  extraordinarily  rapid ;  it  began 
mth  a  slight  headache,  a  foreronner  of  death  (Ua  vt  modioo  quisquia  CBgroiua  oapitii 
iohrtj  puhaiutf  animam  fund^ret).  These  morbid  characters  can  no  more  be  oonsid- 
end  eKotism  than  the  very  vagpe  statement  that  near  Limoges  several  were  con- 
lamed  ay  the  fen  eeleate  with  wmch  some  were  bomed  in  Tonrraine  (nonnulli  db  hoe 
igu  tmU  ^u»U),  At  the  same  time  a  very  fatal  epizootic  occurred  whicn  did  not  spare 
tiie  deer.  A  gr^at  drought  had  destroyed  the  herbage ;  it  followed  rains  and  inunda- 
tions, eonditionfl  favorskble  to  the  evolution  of  charbonnous  diseases.  A  fact  support- 
ing tbis  view,  as  well  as  the  opinion  of  Fnchs,  is  that  rye,  which  is  an  Asiatic  plant, 
▼M  only  introduced  into  oiiltivation  during  the  Middle  Ages  (Link).  Admitting, 
what  is  supposed,  that  Europe  is  indebted  for  it  to  the  invasion  of  the  Huns,  it  is  stul 
rerj  necessary  to  take  into  account  the  condition  of  this  pa«t  of  the  world  before 
eondndingithat  at  the  end  of  the  sixth  oenturv  the  new  cereal  had  become  generaluEcd 
and  had  entered  into  the  regular  agricultural  rotation  of  Gaul. 

All  the  epidemics  of /011  aaori  correspond  to  years  which  were  characterized  by  a 
rigorous  winter  followed  by  a  very  rainy  summer,  causing  a  deficiency  in  the  harvests, 
md  bringing  scarcity  and  famine.  The  epidemics  began  about  the  month  of  Septem- 
ber or  O^ber  and  terminated  in  the  spring,  unless  the  atmospheric  condition  of  the 
following  year  continued  to  be  fatal  to  the  products  of  the  earth.  No  mention  is  made 
of  great  epidemics  of  feu  •oortf  during  years  which  were  characterized  b^  produotive- 
wn,  but  local  epidemics  are  met  wim  which  were  circumscribed  within  the  limits 
where  the  center  of  ergotism  still  exists  in  our  days,  and  which  comprises  la  Solognej 
U  Dofi^iihM,  U  jDyonnaiM,  la  Lcrra/iiMj  and  VArtoii.  # 

If  we  take  into  account  the  conditions  which  concur  in  the  evolution  of  feu  eacrdf  it 
may  be  establi^ed,  a  priori,  that  the  sanitary  state  of  the  domestic  animiJs  was  not 
more  favorable  than  tnat  of  the  human  species,  and  that  epizootics  should  have  been 
more  frequent  than  they  are  mentioned  by  the  chroniclers.  Are  indications  found  in 
their  annals  which  authorize  us  to  attribute  these  epizootics  to  the  same  source,  that 
Vf  to  the  feu  eaon^f  This  auestioH  cannot  be  solved ;  more  than  that,  the  accounts 
themselves  forbid  an  hypotnesis  relative  to  the  form  and  nature  of  simultimeous  dis- 
eases. It  is  sufScient  to  cite  this  passage  from  the  chronicle  of  St.  Bavon,  referring 
to  the  year  11527 :  Plaga  dknna  Drandam  e^igitf  ignis  eoilioet  corpora  cruciana,  Peetilen- 
iia  maxima  facta  est  aiUmalwm,  What  was  this  plague  of  animals  t  Formulated  in 
this  manner  it  is  impossible  to  conjecture.  If  in  the  presence  of  such  profound  ob- 
scorities  we  are  permitted  to  hazard  an  opinion,  we  would  say  that  in  all  probability 
the  food  of  the  animals  did'UOt  consist  of  rye  in  these  calamitous  years  when  scarcity 
and  famine  were  general,  and  when  the  cause  of  feu  9acr4  was  unlmown.  Removed 
from  the  toxic  fiictor,  they  did  not  escape  its  powerful  accessories,  and  the  diseases 
which  decimated  the  herds  must  have  been  other  than  ergotism.*  Perhaps  the  first 
epidemic  otfeu  eacr6  which  ravaged  Portugal  in  1189  was  an  exception,  and  it  may  be 
necessary  to  attribute  the  concomitant  epizbotio  to  ergotism.  It  is  thus  described: 
Buju9  e^m  tempore  morhi  nunqnam^  anie^  viei  ingruehani,  ferventissimie  intra  visoera  ar- 
doribut,  quibue  nominee  qnaei  quadam  rahie  exagiidbantur.  Exorta  etiam  fames,  frugibus 
tarn  vi  tempesiatiSf  qiunn  verminibus  oorruptis,  et  lues  non  minus  nooens  peoori  quam  homini' 
hut  ei  nutlutrum  reliotcB  vacua  possessionibus  (C.  F.  Heusinger,  Fuchs). 

The  uncertainty  relative  to  the  form  and  nature  of  the  epizootics  is  one  of  the  most 
common  facts  in  the  records  of  the  Middle  Age.  Thus  the  beginning  of  the  famous 
Mack  plague  in  1347  was  preceded  in  several  countries  by  epizootics  no  less  fatal. 
In  primisnao  acerba  pesUs  in  bruHs  animalibua  inoohavit;  soaUes  et  lepra  toialiter  ap- 
vrim^ant  eqnos,  botes,  pecudes,  et  capras  ;  ita  ut  pili  de  dorsi  ipsorum  depilabantur  et  cade-' 
oant  et  ^ffieUbantur  macri  et  deibileSf  et  post  pauoos  dies  moriebantur,  Deinde  inc^t  hao 
rabiosa  pesUs  per  unicirsum  mundum  discurrendo  in  miseraMles  homines  lethaliter'savire 
(Catteis).  This  passage  evidently  refers  to  a  gangrenous  affection,  which  has  not^- 
in9  in  common  with  feu  saerif  for  Vith  the  exception  of  the  epidemic  of  Brittany, 
which  occurred  at  the  beginning  of  the  black  plague,  no  traces  of  ergotism  are  found 
until  1373,  when  it  appeared  anew  in  France  (Tessier), 

During  the  whole  period  of  the  Middle  Age  but  rare  epidemics  of  feu  sa>or4  are  men- 
tioned in  the  north  of  Europe.  Heusinger  believes  that  those  of  the  fifteenth  and  six- 
teenth centuriee,  designated  by  the  name  of  scorbutus,  belonged  to  ergotism.  This 
opinion  appears  to  ua  to  have  foundation;  in  fact  the  celebrated  botanist,  DodonsQus, 
described  the  epidemic  of  scorbutus,  wmch  occurred  in  Belgium  in  1556,  and  was 
characterised  by  gangrene  of  various  parts  of  the  body.  He  attributed  it  to  the 
Hpoiled  grain  which  was  imported  from  Prussia,  and  says  in  another  work  {Hietwia 
frumentorvm,  Jnfo.,  1569),  that  bread  made  fh>m  spoiled  rye  (seigle  alt6r^  causes  the 
disease  called  by  the  Germans  scorbutus.  The  gangrenous  form  of  this  affection, 
which  did  not  conform  exactly  to  that  observed  in  France  and  Spain,  was  replaced 
jD  the  course  of  the  sixteenth  century  by  the  convulsive  form.    When  the  epiaemics 

*  The  author  appears  to  have  overlooked  the  fact  that  such  a  disease  might  have 
been  piodnoed  by  ergotized  grasses.— D.  £.  S. 

16  A-^84 


Digitized  by 


Google 


242         BEPOBT  OF  THE  001CMIS8I0KEB  OF  AGRICULTUBE. 

of  ergotxam  of  the  Soafh  and  those  of  the  North  of  Europe  am  oompaxed  a  Tory  n- 
markable  foot  presents  itself;  in  the  Sonth  the  ffangienons  form  is  the  role ;  a  lew  of 
theepidemios  were  complicated  by  mnsonlar  contractions  (eoafraefarw);  in  the  North, 
on  the  contrary,  dry  gangrene  was  a  rather  rare  aifeotion.  This  phenomenon  is  ap- 
plicable to  animals  with  which  ergotism  has  been  obserred  daring  the  eontinnaiifle 
of  an  epidemic  as  well  as  with  those  experimented  npon.  Fowls  are  the  only  earoep- 
tion,  and  with  these  gangrene  of  the  comb  is  an  almost  constant  result.  Do  uie  prop- 
erties of  ergot  of  rye  diflSr  in  the  north  and  in  the  sonth  t  Chemical  analyses  may, 
Serhaps,  iuorm  us;  in  waiting  for  these  we  may  admit  that  the  phenomena  are  not 
ependent  npon  the  dose.  In  1840,  after  threshixiff,  ergot  made  np  half  the  harveit 
of  Finland.  The  epidemio  showed  itself  as  aonte  febrile,  convnlsive  ergotism.  Death 
very  often  ooonrrea  within  forty-eight  hoars  (Haartman). 

Dating  from  the  seventeenth  oentary  obserrers  were  more  attentive  to  the  phenom- 
ena presented  by  animals  daring  the  epidemics  of  ergotism,  bat  they  notice  the  fact 
with  a  briefhess  which  cannot  satisfy  tip  science  of  pathology,  beoanse  the  proper  ele- 
ments are  not  fhmished  for  retracine  the  medical  history.  Branner,  the  reoorder  of  the 
epidemic  of  1694,  in  U  Harn^  limits  himself  to  this  phrase:  JVovi  jMoors,  orsMnte,  nut, 
eqw>9.  anieret  quoque  nonfuiaie  a  contoffione  immunia.  In  spite  of  the  contagion  which 
he  admits,  Bronner  leaves  nothing  eqaivooal  in  regard  to  the  oanse,  for  he  says :  De- 
generavit  quoque  aeeale  0t  loco  aranarwn  alimmiariorum  proiruHt  eornioUla  nigra.  The 
quo^  relates  to  oats  which  had  equally  nndereone  degeneration,  the  characters  of 
which  are  not  indicated ;  its  meal  produced  vertigo  in  tiie  persons  who  oonsnmed  it 
It  woul#have  been  interesting  to  indicate  the  eftect  produced  in  horses,  but  the  au- 
thor maintains  an  absolute  silenoe  in  regard  to  this.  Though  distinguished  botanista 
affirm  that  the  oat  is  subject  to  ergo^  we  most  admit  that  our  researches  to  disoover  a 
fact  where  the  injurious  properties  of  ergoted  oats  have  been  noticed  with  animals 
have  remained  without  success. 

In  the  description  of  the  epidemic  in  Silesia  in  172SL  we  read  that  the  King  of  Prus- 
sia ordered  an  exchange  for  sound  rye  of  that  affected  with  ergotj  whioh^  as  usual, 
caused  sickness  of  the  horses  and  hogs  (Hecker).  Convulsive  ergotism  reappeared  in 
Silesia  and  Bohemia  in  1736.  Antoine  Soring,  the  historian,  makes  the  remai^  that 
it  is  known  and  demonstrated  bv  experiment  that  ergoted  rye  produces  disease  with 
fowls  and  mammals,  and  that  when  animals  suffer  during  the  epidemics  of  ergotism 
it  is  conclusive  of  the  quantity  and  violent  action  of  the  ergot  in  the  rye. 

From  1765  to  1769  ergot  was  very  abundant  in  Sweden  in  the  rye  and  barley.*  The 
epidemics  which  followed  were  attributed  by  Linneus  to  the  grain  of  the  Bapkanm* 
raphaniitrumf  from  which  is  derived  the  name  Baphania,  which  m  ScandanaviA  is  still 
ffiven  to  convulsive  ergotism.  Wahlin,  after  having  experimentally  demonstrated  the 
inocuousness  of  the  s^s  of  Baphanus,  observes  that  there  is  no  reason  for  not  ac- 
cusing ergot  when,  in  the  course  of  an  epidemic,  domestic  animals  such  as  fowls  and 
hogs  present  similar  symptoms  to  what  are  seen  in  man.  This  passage  tends  to  prove 
not  only  that  the  domestic  animals  contract  convulsive  ergotism,  but  also  that  the 
erect  of  barley  is  as  dangerous  as  that  of  rye.  This  is,  besides,  confirm^  by  Betzios 
when  he  asserts  that  beer  brewed  with  ergoted  barley  becomes  a  cause  of  oonvulsive 
ergotism  for  those  who  consume  it.  In  Hessey  it  has  been  often  observed,  notably  in 
1770,  that  the  heads  of  barlev  contained  as  many,  if  not  more,  long,  black  grains  as 
the  rye.    In  our  times  (1856)  this  same  remark  has  been  made  by  T.  O.  Hensineer. 

Traube,  who  left  a  much  esteemed  description  of  the  epidemic  of  1770,  whidi  was 
very  extensive  in  Hanover,  says  that  so  far  as  he  was  able  to  observe  the  facts  for 
himself,  he  saw  in  the  circle  which  he  traversed  a  single  pig  attacked  with  convul- 
sive ergotism.  Horses  eating  the  ergoted  bread  were  not  incommoded ;  bovine  ani- 
mals consumed  the  flour  with  repugnance,  but  also  without  inconvenience.  Dogs 
and  sheep  were  not  affected,  with  the  exception  of  the  little  village  of  Lohe^  where 
7  sheep  succumbed  after  presenting  the  phenomAia  of  the  convulsive  disease.  These 
animals  had  pastured  on  the  rye  fields  after  the  harvest,  which  was  made  in  a  very 
dry  time,  when  an  abundance  was  lost  by  shelling.  Traube  did  not  disoover  a  single 
case  of  abortion  which  Soring  and  others  thought  they  observed  with  hogs.  One 
£iot  impressed  him:  traveling  through  the  villages  which  still  contained  the  auffer- 
ers,  the  following  spring,  he  heard  general  compuunts  in  regard  to  the  small  number 
of  the  young  fowls.  But  few  eggs  were  produced,  and  the  hens  did  not  sit.  Nothing 
of  the  Kind  occurred  in  the  viflages  which  had  been  exempt  from  ergotisBL  Two 
fowls  were  sent  him  which  prese^ed  the  spasmodio  symptoms;  these  birds,  placed 
upon  their  feet,  fell  to  one  ude,  allowed  the  head  to  hang,  and  agitated  the  limbs. 
when  they  arose  of  themselves  the  phalanges  were  contracted  spasmodioaUT;  they 
lived  four  weeks :  no  autopsy  was  made  (OuekiekU  der  JDieMAran&Mt  178SL  pp. 
13  and  16). 

It  is  seen  that  in  these  epidemics  the  convulsive  form  predominates,  while  in  Frmnce 
the  gangrenous  form  is  almost  exoluidvo*  The  last  extensive  epidemio  from  which 
this  country  suffered  occurred  in  1750f  and  the  ravages  at  this  time  recalled  tkooe  of 
the  Middle  AgC;     It  commenced  in  Sologne,  its  traditional  oenteri  and  extended 
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through  Landes,  FlftudexB,  and  Artois.  The  ergot  foxined  %  third  of  the  threshed  rye ; 
AnimiSs  which  were  fed  upon  it  oontraoted  the  same  gangrenous  aooidentB  as  man 
(Salame). 

Toward  the  last  third  of  the  eighteenth  centnry  the  epldemios  of  ergotism  were 
no  longer  so  frequent ;  the  perfection  of  agricnltnre  may  claim  a  part  in  this  happy 
nKolif  bot  the  greater  part  is  incontestabiy  due  to  the  ffeneralisation  of  the  onltnre 
of  the  potato  in  the  North  and  of  maize  in  the  Soath.  In  spite  of  these  alimentary 
narantees  ergotism  was  not  extinj^niBhed.  In  the  present  centnry  it  was  mentioned 
07  Conrhant  and  Bonlot,  in  1855 ;  Sarrier  observed  the  gangrenons  form  in  the  de- 
ptftmsnts  of  Is^re,  Loire,  Haute-Iioire,  Ard^he^  and  Khone.  Ergotism  has  reap- 
peired  in  Russia,  Finland,  Sweden,  and  some  cantons  of  Germany.  In  the  epidemic 
deeoribed  by  Wagner  f  1831)  the  hogs  which  ate  ergoted  rye  presented  the  same  symp- 
tomfl  of  the  disease  as  the  human  species,  and  Helm  saw  in  romerania  12  hogs  widen, 
a  few  hours  after  haying  consumed  a  ration  of  rye  mixed  with  ergot,  were  taken  with 
Tvfcigo  and  oonTulsions.  They  moaned  and  uttered  anxious  cries  ^  the  x>osterior  parts 
woe  paralyzed,  and  the  animals  manifested  their  sufferings  by  singular  contortions. 
The  last  epideznio  occurred  in  1855;  it  appeared  in  Hesse,  and  concurred  with  that 
mentionea  in  France  by  Barrier. 

A  peculiarity  worthy  of  remarl^  was  connected  with  the  Hessian  epidemic;  the 
yoangerHeusinger,  who  recorded  it,  says  that  his  £sther,  professor  at  the  University  of 
Nsrbourj;.  who  was  charged  by  the  Gk>vemment  to  exanune  the  harvests  of  the  vear, 
accomplished  his  missionDeforethe  threshing.  In  the  sheaves  of  the  cereal  he  K>und 
ft  large  quantity  of  Bromui  veeaZiniM  [common  chess  or  cheat]  rich  in  ergot,  though 
the  heads  of  the  xje  were  exempt  from  it ;  and  as  this  ersot  presents  all  the  physiw 
chiiacteta  belonging  to  that  of  rye»  it  becomes  certain  that  this  cereal  is  not  always 
to  be  blamed  as  much  as  has  been  generally  believed.  Rye  harvested  on  lands  badly 
coltiTated  was  infested  with  Bramtu;  when  properly  cultivated  but  little  was  pro- 
duced. This  fiMt  demonstrates  the  great  influence  of  agricultural  progress  on  the 
extension  of  ergotism  and  its  cause.  In  countries  where  agriculture  is  in  an  advanced 
condition,  as  in  Belgium,  ergotism,  either  <  in  the  gangrenous  or  convulsive  form,  is 
nnknown.  The  observation  of  Heusinger  is  not  the  only  one;  in  two  communes  of 
theprinoipality  of  Waldeck  the  ersot  of  chess  also  caused  an  epidemic  (Rcerig). 

Tnis  £ftct  is  not  without  interest  for  the  veterinarian,  since  straw  makes  up  part  of 
tbs  food  of  the  domesticated  herbivora,  and  the  plants  mixed  in  the  sheaves,  with  the 
ostors  of  their  productions,  merits  more  attention  than  is  generally  bestowed  upon 
it  Durinff  the  continuance  of  the  epidemic  in  Hesse,  T.  O.  He^jysinger  collected  in- 
formation in  regard  to  the  diseases  which  affected  domestic  animals.  He  learned  that 
in  the  oommune  of  Roda,  where  the  most  people  suffered,  and  where  oonvulsiYe 
ergotism  was  most  violent,  the  sheep  presented  symptoms  which  oould  be  referred 
to  poisoning  by  ergot  with  the  more  reason  as  these  animals  were  fed  with  rye  straw 
ana  reeelvM  the  screenings  of  the  grain.  The  inhabitants  oomplained  of  tne  great 
mortality  among  the  sheep;  the  shepherds  reported  that  several  nad  Jumped  the  in- 
closures  of  the  pastures,  tnat  they  were  then  taken  with  convulsions  and  turning  in 
a  drde  had  dropped  dead  as  if  lIiQnderstricken.  Abortions  were  frequent,  as  also 
early  partuzltions ;  the  greater  part  of  the  lambs  died. 

Doctor  Randall  reports  that  in  the  State  of  New  York  a  disease  appears  each  win- 
ter among  the  cattle,  which  beeins  by  a  slight  swelling  of  the  lower  parts  of  the  pos- 
terior lirSw,  with  stiffiiess  of  the  joints.  This  affection,  which  has  the  appearance 
of  being  very  mUd,  invariably  terminates  by  dry  gauffrene  of  the  parts  first  involved, 
which  neeze  after  the  mortification.  In  the  severe  cumate  of  New  York  the  animala 
winter  in  the  fields,  and  the  farmers  attribute  the  disease  to  freezing.  Randall  ob- 
serves that  if  this  were  the  real  cause  a  circular  line  of  demarkation  would  not  divide 
the  dead  and  living  parts  as  regularly  as  happens  in  this  disease,  and,  finally,  that 
the  external  appendages,  less  protected  aeainst  the  cold  than  the  limbs  when  lying, 
should  freeze  sooner.  He  adds,  and  it  is  the  opinion  of  several  other  physicians,  that 
the  affection  is  no  other  than  gangrenous  ergotism.  Indeed  the  Poa  pratentia  is  rich 
in  ecgot^  and  as  it  does  not  produce  each  year  an  equal  quantity,  Randall  thinks  that 
the  cases  more  or  less  frequent  correspond  to  the  abundance  of  ergot.   (Veterinarian, 

If,  m  presence  of  the  facts  enumerated^  we  cannot  fail  to  recoffuize  the  existence  of 
eangrenons  and  oonvnlsive  erffotlBm  with  animals,  we  must  also  admit  that  these 
facts  are  neither  so  precise  nor  have  the  rigorous  correlation  of  cause  and  effect  which 
19  desirable  in  pathology ;  they  do  not  even  give  the  elements  for  asymptomatic  tahle. 
Randall  fbmisnes  in  this  connection  some  important  informationj  it  agrees  with 
that  contained  in  the  interesting  observation  of  Decoste.  (Reo.,  1848.)  iSese  mate- 
riala  Joined  to  the  phenomena  studied  with  animals  in  experiments  permit  us  to 
trace  the  symptoms  of  gangrenous  and  convulsive  ergotism.' 

Mr.  Fleming,  in  hia  work  entitled  Animal  Plagues,  has  compiled  a 
confiiderahle  number  of  referenoes  to  epidemics  and  epizootics  of  ergot* 
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ism,  which,  while  ihey  contain  a  large  part  of  the  early  records  relat- 
ing to  this  interesting  subject,  also  illustrate  the  difficulty  in  deciding 
at  the  present  time  in  regard  to  the  real  natifre  of  some  of  the  diseases 
to  which  allusions  are  made. 

In  A.  D.  992  there  was  a  long  and  severe  winter  and  an  extremely 
diy  summer,  followed  by  famine.  The  wheat  crops  were  affected  with 
blight  or  ergot,  and  the  forage  was  generally  of  a  bad  quality.  Soon 
after  there  was  a  widespread  and  deadly  epidemic  of  ergotism  (fett 
saerS)  in  France. 

Ergotism  was  again  prevalent  in  FraQce  in  994.    (An.  PL,  I,  p.  58.) 

In  1041  there  was  most  unpropitious  weather,  accompanied  by  earth- 
quakes, tempests,  and  inundations.  It  snowed  heavily  during  hac^est 
time.  In  many  parts  of  Europe  there  were  heavy  rains  throughout  the 
year.  Flanders  was  inundated  by  the  sea,  and  there  were  great  storms. 
The  consequences  of  these  distnrbances  were  famine  and  disease  in 
England,  Germany,  and  France.  Cattle  and  men  appear  to  have  sof- 
ferra  equally.  "  The  plague  of  Divine  Fire  {iffnis  diviiuij  ergotism,  or 
erysipelas)  afflicted  many,  who  were  saved  only  through  the  merits  of 
the  Blessed  Virgin.  And  in  all  that  year  it  was  very  sad  in  maoy  and 
various  things,  both  In  tempests  and  in  earth's  fruits.  And  so  much 
cattle  perished  in  this  year  as  no  man  before  remembered,  botii  through 
varioifs  diseases  and  through  bad  weather."    (An.  Fl*«  I9  PP-  60,  61.) 

For  1085  Mr.  Fleming  makes  the  following  record:  Epidemic  erysip- 
elas (ergotism  f)  in  Franco,  with  inundations  and  famine.  ^^In  the  year 
1085  there  was  disease  in  plants,  and  also  in  animals,  throughout  the 
world."    (An.  PL,  I,  p.  63.) 

In  1089-^91,  on  the  Continent,  ^'  in  these  years  many  men  were  killed 
by  the  ignis  sacer  (ergotism  or  gangrenous  erysipelas),  which  destroy^ 
their  vitals,  putrifled  their  flesh,  and  blacketied  their  limbs  like  to 
charcoal.  Even  if  their  lives  were  preserved  their  extremities  were  so 
affected  that  they  were  only  reserved  for  a  most  pitiable  existence.'^ 
This  epidemy  is  mentioned  by  several  ancient  chroniclers.  Animals 
snjG^ered  as  well  as  the  human  species.    (An.  PL,  I,  p.  64.) 

In  1099  gangrenous  erysipelas  (ergotism  f)  in  France  in  the  human 
species,  ij^om  the  severity  of  the  epidemy,  we  may  infer  that  animals 
also  suffered.  There  were  great  inundations  in  England  by  the  sea  and 
by  the  rivers,  whereby  people,  cattle,  and  whole  towns  were  drowned. 
(An.  PL,  I,  p.  65.) 

In  1127  the  ^'divine  plague'' (ergotism!)  appeared  in  mankind  in 
France.  Prayers  to  the  Virgin  Mary  healed  the  afflicted,  it  is  recorded. 
Great  pestilence  among  animals. 

In  1213  gangrenous  erysipelas  {feu  mcr£)  in  mankind  in  France  and 
Spain. 

Neither  was  the  scarcity  limited  to  the  fruits  of  the  earth,  nor  disease  to  the  hnman 
flpeoies,  for  birds,  cattle,  and  sheep  became  sterile,  and  brought  forth  no  yonng,  and 
many  riding  and  other  horses  perished  for  lack  of  straw  and  barley.  (An.!*!.,  1, 
p.  71.) 

In  1698,  after  inundations  and  heavy  fogs,  there  was  a  general  epi- 
2o5ty  among  cattle  in  Germany.  In  the  same  year  there  appeioed  er- 
gotism in  the  human  species.    (An.  PL,  I,  p.  138.) 

In  1694  an  eruption  of  Mount  Vesuvius.  A  supposed  epidemy  and 
epizo9ty  of  ergotism.    Brunner  writes : 

By  what  unfortunate  combination  of  oiroumstances,  for  so  many  years,  the  whole 
of  nature  seemed  to  labor  under  an  unhealthy  atmospfiere  remains  a  seoret.  Mmoy 
men,  and  those  most  learned,  have  written  on  the  state  of  the  air,  and  I  have  been  a 
spectator  of  most  grievous  calamities;  for  not  only  did  unwonted  feyers  attack  ihiid 
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^H]  the  human  rao«,  and  would  submit  to  no  remedies,  but  also  the  beasts  were  har- 
raosed  by  deadly  diseases.  I  know  that  sheep,  cattle,  pigs,  horses,  and  geese  were 
not  free  from  the  contagion.  There  was  also  a  lack  of  corn,  not  only  on  account  of 
the  inordinate  consumption  of  it  by  the  soldiers,  but  also  from  the  character  of  the 
groond.  Some  of  the  com  was  so  plainly  diseased  that  it  was  dancerous  for  man  to 
eat  of  it.  I  know  also  that  pease,  which  formed  a  great  nart  of  the  food  of  the  army, 
were  infested  and  diseased  by  a  small  insect,  which  maae  a  minute  hole  in  them.  I 
Qever  remember  seeing  such  an  abundant  crop  of  darnel  (tares)  mixed  with  the  oats, 
and  which  prevented  the  making  of  good  oat  meal,  our  chief  food;  for  it  was  needless 
to  Attempt  to  labor  on  it,  it  was  so  bad.  All  grain  disappeared,  and  in  its  place  small, 
black,  horn-shaped  masses  became  apparent,  which  were  highly  injurious  to  man- 
kind. These  were  named  •*  St.  Martin's  com."  A  woman  was  shown  to  me  by  &  sur- 
geon who  suffered  firom  convulsions  every  eleventh  day,  solely  from  eating  this  corrupt 
grain,  and  the  same  surgeon  told  me  he  had  amputated  a  leg  mortified  Irom  {he  same 
CMS8.    (An.  PL,  I,  pp.  16<^-1C7.) 

In  1721  the  winter  was  mild,  but  the  spring  time  cold  and  damp,  and 
the  remainder  of  the  year  wet.*  Locusts  in  France  and  the  whole  of 
Italy.  Epidemic  ergotism  in  Silesia  daring  this  and  the  next  year,  and 
Bcariatina  in  man  at  St  Petersburg,  Oourland,  and  Lithuania.  So 
notorious  was  it  that  diseased  grain  produced  formidable  diseases  in 
the  lower  animals,  that  while  the  epidemic  continued  in  Silesia  the  King 
of  Prussia  issued  an  edict  forbidding  the  use  of  rye  tainted  by  the  ergot, 
because  it  seriously  affected  horses  and  pigs.    (An.  PL,  I,  p.  234.) 

Another  strange  phenomenon  was  the  generally  laborious  parturi- 
tions of  the  domestic  animals  at  this  period : 

The  sheep  in  many  places  lamhed  with  great  difficulty,  so  that  the  shepherds  were 
obliged  to  use  force  to  deliver  them.  Among  the  cattle  one  hears  of  nothmg  particu- 
lar beyond,  the  fact  that  the  breeding  cows  and  ewes  brought  forth  their  young  with 
^reat  difficulty  so  that  force  was  obliged  to  be  used  to  assist  them.  At  Strelitz  three 
boe  Toung  cows  died  from  this  laborious  parturition.  They  strained  so  violently  that 
all  their  fitemal  organs  were  protruded.    (An.  PL  I,  p.  235.) 

In  this  connection  Mr.  Fleming  gives  the  following  quotation  from 
Hecker: 

The  uncertainty  pertaining  to  the  natii!re  of  epizootics  of  the  Middle  Ages,  leaves  us 
in  doubt  as  to  whether  some  of  them  might  not  belong  to  that  class  which  have  a 
common  origin  with  many  of  the  epidemics  of  mankind.  The  ignU  $aoet\  araura,  claudea 
•eu  foHa  igniaria,  ignit  Sandi  Antoniif  Sancii  MartialiSf  Btaias  FirginUf  ignis  invisibilis, 
HH  memaliif  drc,  would  all  seem  to  be  emplo;^ed  to  denote  the  same  affection,  and 
whien  we  have  reason  to  believe  was  ergotism.  '  It  is  only  by  ohanoe,  as  it  were,  that 
wide-^iread  and  fatal  diseases  among  the  lower  animals  are  mentioned  as  occurring 
coinieidently  with  these  obscurely  named  epidemics,  and  when  we  read  that  the 
caoaes  of  their  outbreak  were  unfavorable  weather,  which  brought  about  a  diseased 
condition  of  t^e  crops  and  pastures  we  are  only  partiaUy  enlightened  as  to  the  nature 
of  the  affection. 

The  scorbutus  of  the  fifteenth  and  sixteenth  centuries  has  been  supposed,'  with  much 
reason,  I  tnink,  to  have  been  ergotism,  and  up  to  this  period  it  appears  to  have  devti- 
*jped  in  a  gangrenous  form.  At  this  time,  however,  it  changed  to  the  convulsive 
type,  which  it  has  chiefly  maintained  to  the  present.  A  curious  feature  in  this  disease 
i«  shown  as  it  appears  in  the  South  and  North  of  Europe.  In  the  South,  the  gangren- 
ooi  form  is  the  rule ;  in  the  North  the  convulsive  form  is  particularly  marked,  and 
very  rarely  the  dry  gangrene;  whUe  a  few  of  the  epidemics  present  both  characters. 
The  same  peculiarity  is  observable  in  the  phenomena  of  ergotism  in  the  lower  ani- 
nials  during  the  existence  of  an  epidemy,  and  it  has  also  been  shown  to  exist  by  ex- 
p«rimeutation ;  the  only  exception  would  appear  to  be  in  the  case  of  gallinaceouB 
birds,  in  which  gangrene  of  the  crest  or  comb  is  the  most  constant  phenomenon. 
It  is  not  until  the  seventeenth  or  eighteenth  centuries  that  we  can  with  certainty 
find  authors  describing  ergotism  in  the  epizootic  form  in  animals  and  firom  that  time 
till  now  observers  have  been  numerous.    (Page  234. ) 

Convulsive  ergotism  appeared  in  mankind  in  Silesia  and  Bofaeijoia 
(1736),  and  Antoino  Soring,  the  historian  of  the  epidemy,  notices  that 
it  had  been  remarked,  and  the  subject  had  been  demonstrated  by  ex- 
Iiemnent,  that  spurred  rye  produces  disease  in  fowls  and  mammiferous 
animals,  and  that  when  wo  know  positively  that  animals  are  affected 
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in  this  way  daring  epidemies  of  ergotism,  we  may  conclude  tliat  tberye 
is  very  rich  in  ergot,  and  its  action  very  violent.    (An.  P.  I,  p.  262.) 

In  1764  a  very  extensive  epidemy  of  ergotism  prevailed  in  France, 
nearly  approaching  in  its  ravages  those  of  the  Middle  Ages.  It  be^'aa 
at  Sologne,  its  traditional  birthplace,  and  spread  through  the  Llandes, 
Flanders,  and  Artois.  The  ergot  was  so  abundant  that  it  formed  one- 
third  of  the  rye.  The  animals  fed  on  it  contracted  the  same  gangrenous 
diseases  as  afiOicted  the  human  species.    (An.  PL  I,  p.  384.) 

The  next  outbreak  referred  to  is  described  as  follows : 

Aa  epidemy  of  ergotism  was  also  reported  as  occurring  in  many  northern  conntries, 
caused  oy  the  wheat,  rye.  and  com  having  been  diseased.  It  lasted  during  this  and 
the  next  year,  and  animals  seem  to  have  suffered.  Waj^ner  described  it  as  it  appeared 
in  the  marshy  districts  of  Saxony,  the  circle  of  Sohlieben,  and  on  the  banks  of  the 
Ulster : ."  A  light  frost  destroved  the  blossom  on  the  vine  and  the  rye  in  1831.  Each 
partiaUy  withered  blossom  of  the  rye  crop,  instead  of  a  healthy  seed,  brought  forth 
a  spur  of  ergot  about  three-fourths  of  an  inch  long.  *  *  *  In  some  houses,  where 
the  disease  raged  most  violently,  grain  was  found  consisting  of  two  parts  of  diseased 
and  one  of  bitter  rye,  vetoh  ana  a  variety  of  other  seeds.  «  *  *  Pigs  ate  er^o- 
tized  rye  (Mutterkvrn),  and  suffered  from  its  effects.  Dogs,  however,  instinctively^ 
avoided  it ;  but  when  compelled  by  hunger  to  eat  it,  they  exhibitea  symptoms  of 
madness  ( Tollwuth),  I  believe  that  such  food  was  partaken  of  here  and  there  by  dogs^ 
and  that  it  assisted  in  producing  madness,  as  dogs  and  cats  were  so  affected  that  no 
man  ever  remembers  seeing  so  many  mad  as  during  the  existence  of  the  ergotism 
(KriebelkraiiMeit)  among  the  people.  This  unhealthy  grain  may  have  had  somethins 
to  do  with  the  sickness  among  the  lower  animals  which  prevailed  at  this  time,  aud 
which  was  ascribed  to  the  choleraic  influence,  though  its  snare  must  have  been  smalL" 
(An.  PI.  n,  p.  172.) 

Baphania  in  pigs  was  witnessed  by  Dr.  Helm : 

Twelve  pigs  of  various  ages  were  fed  with  rve  which  contained  much  ergot.  A 
few  hours  afterwards  convulsions  set  ^n,  with  loaming  at  the  mouth ;  the  animala 
granted  and  groaned  most  piteously ;  became  paralyzed  in  the  hinder  extremities, 
and  expressed  their  ajs^ony  in  the  strangest  contortions.  At  first  I  presumed  the  dis- 
ease arose  from  the  bite  of  a  mad  dog,  oui  on  opening  the  first  animal  that  died  I 
discovered  the  nature  of  the  malady  by  finding  in  the  stomach  much  ergoted  rye. 
The  jaws  were  so  tightly  closed  that  with  great  difficulty  a  purge  of  white  hellebore 
was  introduced,  and  that  was  followed  by  a  dose  of  vinegar  and  buttermilk  and  re- 
peated douches  of  very  cold  water.  By  tnese  means  seven  of  the  animals  were  saved. 
The  other  five  di^d  in  the  course  of  a  few  days.    (An.  PI.  II,  p.  197.) 

In  our  own  coontry  we  have  no  compilation  of  the  references  to  animal 
diseases  which  may  have  been  made  from  time  to  time,  and  hence  it  is 
impossible  for  me  to  give  a  history  of  ergotism  in  this  country.  My  at- 
tention, however,  has  been  called  to  the  following  article  in  the  Farmers' 
Cabinet,  Vol.  m  (1838-^39),  p.  161,  which  shows  not  only  that  the  dia- 
ease  has  occurred  heretofore,  but  that  its  cause  was  recognized : 

I  have  Just  seen  a  number  of  the  ''Farmer  and  Gardener"  of  Baltimore,  dated  19th 
June  last,  which  contains  an  article  on  the  "Hoof-aiP'  of  cattle,  and  copied  from  the 
G^nsiea  Farmer,  upon  which  I  will  make  a  few  remarks. 

The  writer  of  the  article,  John  B.  Bowers,  dates  from  Ledyard,  and  ascribes  the 
loss  of  the  hooft  in  three  cows  to  their  having  been  fed  for  eight  or  nine  clays  on 
spear  grass  (I  suppose  our  green  grass,  poa  viridU^  affected  with  ergot.  The  cou- 
jeoture  is  well  founded,  as  you  may  oe  assured  by  referring  to  the  fifth  volume  of  tbe 
Memoirs  of  the  "Philadelphia  Society  for  Promoting  Agriculture,''  p.  196,  where  you 
wiU  see  a  paper  of  mine  on  the  subject,  which  I  think  will  leave  no  room  to  doubt  as 
to  the  cause  of  the  disease.  It  is  a  curious  fact  that  the  ergot  of  rye,  if  ground  into 
meal  witii  sound  rye,  when  made  into  bread  and  eaten  produces  mortification  of  the 
lower  extremities  in  France.  (See  Memoirs  of  the  same  society,  volume  3,  appendix, 
p.  5.) 

JAMES  MEASE. 

Cmes'mnT  Strbbt,  October  6, 1838. 

Dr.  James  Mease,  the  writer  of  the  above,  gives  the  following  ad- 
ditional information  on  the  same  subject : 

In  the  year  1803,  the  late  Joseph  Cooper,  of  New  Jersey,  informed  me  that  he  had 
observed  the  hay  made  of  the  natoxal  green  grass,  or  spear-grass  (poa  viridie),  growing 
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on  his  fine  meadowy  on  Pet^  Uttidi  made  by  iMnking  out  the  Delaware,  to  be 
oeeanonally  affected  with  a  black  spear,  about  one-fonrth  or  half  an  ineb  In  length, 
•omewhat  resembling  the  erffot  in  rye,  and  that  cattle  eating  snob  hay  became  affected 
with  a  disease  in  their  boon,  causing  them  sometimes  to  drop  off.  He  ascribed  the 
morbid  production  in  the  gnaa  to  neglect  in  supplying  it  wiui  water  &om  the  river, 
by  means  of  sluices,  during  the  dry  season.  Upon  my  mentioningthe  fkcts  soon  after 
to  the  late  William  Bush,  of  Philadelphia,  an  extensive  grazier,  he  confirmed  them 
from  his  own  observations  at  Blooming  Grove,  near  Gray's  Court,  in  the  State  of  New 
York,  in  the  winter  suooeeding  the  very  dry  summer  of  the  year  1793.  The  hay  was 
the  produce  of  a  bos  meadow ;  it  is  presumed,  therefore,  that  it  was  made  firom  the 
same  natural  grass  Uiat  |aew  in  the  meadows  of  Joseph  Cooper. 

Some  years  after,  Ifr.  W.  T.  Woodman,  of  Tredyi&in  Township,  Chester  County, 
Ponnsylyania,  communicated  to  me  an  account,  in  the  following  letter,  of  a  similar 
diaesse,  and  from  a  like  cause,  among  his  lather's  cattle : 

''Having  6bserved  the  remark  in  the  Port  F0U9  for  Uay,  1815,  in  the  review  of  the 
third  volume  of  the  Memoirs  of  the  Philadelphia  Agricultural  Society,  that,  '  as  yet, 
in  America  we  have  never  heard  of  any  human  person  falling  a  victim  to  the  ergot, 
nor  indeed  is  it  satisfiskotorily  ascertained  that  it  has  ever  been  injurious  to  our  ani- 
yialB,  I  think  proper  to  communicate  to  you  an  account  of  a  disease  which  in  1802 
or  1803  prevailed  in  this  neighborhood  among. milk  cows  particularly,  but  which 
sho  affected  other  cattle  and  norses.  Ton  wilTpercexve  that  it  was  analogous  to  the 
one  supposed  to  be  occasioned  by  ergot. 

"  For  my  part  I  am  entirely  ignorant  of  the  cause,  but  still  I  am  unwilling  to  as- 
cribe it  to  ergot  (with  which  lye  in  this  neighborhood  is  more  or  less  affeotea  every 
jear),  for  this  reason,  that  milk  cows,  which  are  never  fed  with  rye  by  our  farifiers 
or  butter-makeiB,  exhibited  noore  violent  sympt<Hns  thibi  oxen  or  horses. 

''The  farmers  attributed  the  disease  to  a  peculiar  mildew^  which  sometimes  affects 
the  grass  on  the  bottom  mieadows  of  a  small  stream,  the  basin  of  which  is  very  exten- 
sive, and  very  luxuriant,  and  entirely  appropriated  to  meadow  land,  and  suffered  to 
lie  under  natural  grass.  Ko  timothy  or  other  grass  seeds  have  ever  been  sown  on  it, 
to  my  knowledge. 

"  The  cattle  affected  did  not  appear  to  lose  their  appetite,  and  while  they  ate  heart- 
ily of  hay  and  other  food  became  daily  more  and  more  lean,  manifesting  great  un- 
easiness, occasioned  most  probably  by  violent  itching.  Their  hair  in  many  places  fell 
off,  or  was  rubbed  off  by  the  animal  in  striving  to  scratch  itself.  After  these  symp- 
toms had  continued  for  some  time,  one  or  both  hind  feet  became  sore  and  the  hoofs 
loose,  at  which  period  the  animals  began  to  grow  better.  Others  lost  their  hoofs  and 
part  of  their  legs.  Three  of  my  lather's  cows  lost  both  of  their  hind  feet,  and  some 
others  in  the  neighborhood  were  equally  as  bad.  The  legs  began  by  drylna  and  grow- 
ing smaller  from  the  hoof  to  half  way  between  the  fetlock  and  the  hock,  at  which 
pomt  it  appeared  as  if  a  string  of  twine  were  tied  very  tight  round  the  leg.  Above 
this  part  the  flesh  was  to  all  appearance  in  perfect  health ;  the  lower  part  was  haaxl, 
black,  and  offensive.  When  the  lower  part  became  quite  dry,  and  little  else  than 
bone,  it  separated  and  fell  off,  after  which  the  animaJs  lived  and  ate  heartily,  hob- 
bling idong  on  the  remaining  stumps.  They  even  began  to  grow  fat.  Their  health 
seemed  peneot.  They  would,  no  doubt,  have  lived  long  in  this  state,  and  were  killed 
only  &om  motives  of  compassion. 

"Ono  cow  beloncpng  to  my  father,  which  had  lost  only  one  of  her  hind  feet,  and  that 
at  the  first  Joint  above  the  foot,  bore  a  very  strong,  vigorous  calf,  which  lived  aud 
did  weB.  The  oow  also  afforded  as  much  milk  after  as  before  her  misfortune,  and  was 
uflstured  on  the  some  grasa  to  which  her  disease  was  attributed  when  in  a  state  of 

"I  think  the  rlinftin  was  never  known  but  one  season.  The  first  symptom  of  it  was 
obMvyable  in  Febmry,  and  it  reached  its  crisis  about  the  middle  of  May.  Should 
this  communication  leaa  to  anv  fhrther  observations  on  the  nature  and  cause  of  the 
disease  I  shall  be  much  pleased,  and  they  maybe  of  sreat  service  to  the  agriculturist. 
Should  the  disease  ever  again  make  its  appearance  I  shall  be  more  particular  in  my 
obBsrvations. 

"I  remain,  very  respectfully, 

''WM.  T.  WOODMAN. 

"  P.  S. — ^It  should  be  observed,  that  though  we  have  every  vear  more  or  less  of  the 
ergot,  the  quantity  of  it  is  never  considerable.  I  think  there  is  seldom  more  than  one 
pint  to  a  hundred  bushels  of  rye. 

"  Diffsrent  remedies  were  tned,  but  none  of  them  afforded  any  relief." 

"Being  deririoua  to  aoertain  whether  the  disease  of  the  grass  to  which  Mr.  W.  re- 
ferred had  grown  in  meadows  that  had  been  deprived  of  their  usual  supply  of  water, 
I  addressed  a  letter  to  him  in  reference  to  this  point,  and  received  the  following  an- 
swer, undm  date  of  June  10, 1815 : 

"Tourfavor  of  the  30th  ultimo  came  to  hand  the  4th  instant.  Since  the  receipt  ofit  I 
haTo^mida  nnmeroui  inquixieii  lor  the  poiposa  of  obtaining  add^tii^^^iJl^^^^^^m^ 
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respectiBg  the  disease  (of  wMcli  I  commanicated  an  aoooimt),  and  on  the  seaMii 
preceding  its  prevalence,  &o ;  bnt  I  regret  to  inform  yon  that  xiEkTmers  in  general  vn 
so  deficient  in  observation,  and  so  entirely  ont  of  practice  of  recording  faots^  that  I 
have  not  been  able  satisfactorily  to  ascertain  whether  the  season  in  which,  the  ''in- 
jurious hay  was  mado^'  was  a  dry  one  or  not. 

''Howeyer,  my  father  uiforms  me  that,  as  nearly  as  he  can  recollect,  abont  that  period 
the  ditch  which  conyeyed  water  to  his  meadow  became  so  filled  with  mud  and  ac- 
cumulations  of  mud  and  other  matter  as  to  render  the  sopply  yery  imperfect.  As  s 
deficiency  of  water  appean  to  be  the  cause  of  the  unwholesome  qnaUties  of  the  hay, 
it  is  highly  probable  that  the  icgurious  hay  was  made  during  the  season  that  water 
was  wanting.  But  shortly  after  this  time  the  death  of  my  grandfather  in  a  great 
measure  excluded  my  father  firom  the  benefit  of  the  water.  Tlie  original  plantation 
being  divided  into  two  farms,  and  that  of  my  father  lying  farther  down  the  stream, 
the  water  of  the  artificial  course  is  exhausted  before  it  reaches  his  land.  It  should, 
however,  be  remarked  that  since  tiiat  period  he  mows  his  ^rass  while  it  is  very  yoasfs, 
and  before  the  seeds  are  touched  by  the  ^*  smutty  affection.''  Indeed,  the  nrmen 
generally  in  this  neighborhood,  since  their  cattle  were  affected  with  the  disease,  are 
careful  to  mow  much' earlier  thim  they  did  formerly. 

'^I  am  strongly  induced  to  believe  that  Mr.  Cooper  ascribes  the  disease  to  the  proper 
cause,  for  I  have  been  correctly  informed  that  a  load  of  the  ii^urious  hay  was  sold  to 

Sogers,  who  at  that  time  kept  the  Buck  Tavern,  in  second  street,  whose  cow,  in 

consequence  of  feeding  on  it,  was  affected  with  a  disease  of  a  similar  nature. 
Your  friend,  &.C., 

W.  T.  WOODMAN." 

The  disease  prevailed  to  a  great  extent  in  Orange  County,  New  York, 
in  the  year  1820,  and  is  very  well  and  minutely  described  by  Dr.  Amell. 
corresponding  secretary  of  the  agricultural  society  of  that  county, 
The  facts  detailed  by  him  leave  no  doubt  of  the  deaths  of  numerous 
cattle  in  his  vicinity  being  caused  by  their  eating  hay  made  firom  some 
grass  that  was  affected  with  the  species  of  ergot  observed  in  the  pro- 
duce of  the  meadows  before  mentioned,  for  he  expressly  mentions  that 
the  spear  grass  grew  in  the  meadows  in  the  towns  of  Wallkill  and  Bloom- 
ing Grove,  where  the  disease  prevailed^  and  in  a  bog  meadow  soil. 
Dr.  A.  remarks  that,  "  the  hay  was  cut  m  June  or  beginning  of  July, 
immediately  before  harvest;  that  only  cattle  in  good  condition  suffered 
from  eating  the  diseased  hay,  the  poor  and  meager  escaping."  The 
means  of  prevention  pointed  out  by  Dr.  Amell  are  similar  to  that  ju- 
dicaUy  recommended  by  Mr.  Woodman,  viz.,  to  cut  the  grass  early,  be- 
fore the  ergot  forms ;  or,  if  it  be  found  in  the  grass,  to  defer  cutting  it 
until  late,  when  experience  proves  that  it  may  be  safely  used;  for 
Dr.  A.  remarks  that  "  the  ergot  then  becomes  dry  and  shriveled,  with- 
out any  of  the  flour  or  vegeto-animal  matter  which  it  usually  contains.'' 
But  the  hay  made  from  such  late-made  grass  must  be  of  little  value, 
because  Dr.  A.  says  truly  that  ^^  this  spear  grass  is  so  early  that 
if  left  to  stand  till  the  usasl  time  of  mowing  meadows  it  loses  all  its 
succulent  and  nutritious  properties."  This  agrees  with  our  experience 
with  respect  to  the  spear  grass  of  Pennsylvania,  where  it  ripens  next 
in  order  to  the  early  Anthroxanthum  oddratum^  or  sweet-scented  meadow 
grass.  Still,  however,  it  may  be  useful  by  answering  one  purpose  of 
food  in  all  animals :  to  stimulate  by  distention,  and  to  add  to  the  stock 
of  barn-yard  manure.  The  various  remedies  tried  to  cure  the  disease 
in  New  York  are  enumerated  by  Dr.  Arnell.  Those  that  succeeded 
were : 

1.  Poultices  of  soap,  rye-meal,  and  salt,  to  the  legs  and  feet. 

2.  A  wash  of  beef -brine,  composed  of  saltpetre,  and  common  salt, 
applied  several  times  a  day,  and  after  washing  and  rubbing  the  feet 
with  the  bitter-sweet  ointment.  Of  the  animals  thus  treated,  one  only 
lost  its  hoof. 

In  the  treatment  of  the  disease,  the  first  object  to  be  attended  to  is  to 
remove  the  cause  producing  it.    This  is  to  be  effected  by  drenches  of 
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ca8tor-oil,  or  sweet-oil  and  molasses  and  water  warmed^  to  wliich  may  be 
added,  if  found  necessary,  after  the  failure  to  operate  of  the  first  dose, 
half  a  x>ound  of  glauber  salts,  dissolved  in  warm  water.  During  the  op- 
eration of  the  d^nch  com  meal,  rye,  or  oatmeal,  mixed  with  a  large  pro- 
portion of  warm  water,  and  a  handful  of  common  salt  to  every  bucket 
of  it,  should  be  fireely  given.  The  use  of  hay  free  from  ergot  is  as  ob- 
viously indi8i)eii8able.  A  handful  of  salt  should  be  given  every  day  to 
promote  digestion  and  give  tone  to  the  system.  The  local  applications 
must  be  of  a  stimulating  nature  to  rouse  the  activity  of  the  circulation 
and  of  the  absorbents,  and  to  enable  the  part  laboring  under  a  defi- 
ciency of  vital  energy  to  resume  its  healthy  functions,  or  to  throw  off 
the  disease.  Fish  or  beef-brine  will  answer  a«  well  as  any,  but  they 
should  be  well  rubbed  on  the»feet  and  legs,  for  friction  greatly  tends  to 
assist  in  restoring  the  health  of  the  parts.  To  prevent  the  appearance 
of  ergot  in  the  grass,  care  should  be  taken,  when  practjcable,  to  supply 
the  meadows  with  water  in  dry  seasons. 

In  the  Genesee  Farmer,  1857,  p.  50,  was  published  the  following  letter, 
clearly  referring  to  this  disease : 

Perhaps  yon  are  aware  there  is  a  complaint  among  cattle  occasionally,  in  this  part 
of  the  world,  and  it  may  be  in  many  others.  I  have  heard  of  it  in  Canada.  I  do  not 
know  the  correct  name.  It  is^not  the  hoof-aiL  although  it  attacks  the  hind  feet  of 
cattle,  and,  if  not  arrested,  the  limb  will  rot  off,  up  to  the  second  joint  of  the  leg,  and 
the  animal  most  be  killed,  or  it  will  die :  after  it  has  proceeded  so  far  as  to  be  incurable, 
the  only  way  is  to  knock  it  in  the  heaa. 

I  write  this  to  inform  your  numerous  readers  of  a  cure  wo  have  her^,  although  per- 
haps the  remedy  is  generally  known.  It  is  to  cut  off  the  toes  of  the  hind  foot  (in 
which  only  it  afjpears),  about  an  inch  horizontal,  so  as  to  open  the  foot  sufficiently 
there  for  the  blood  to  come  out ;  then  put  the  foot  iu  a  stocking  with  plenty  of  tar  at 
the  toe.  If  taken  in  time  this  wiU  effect  a  cure.  It  must  be  done  early,  however, 
when  the  animal  first  shows  symptoms  of  the  complaint,  by  a  frequent  and  slight ' 
kicking  out  of  the  hind  foot,  as  if  pricked  with  something. 

I  have  heard  the  cause  attoribnted'^to  poisonous  hay,  such  as  smut.  Do  you  or  any 
of  year  correspondents  know  anything  about  it  f  If  so,  let  ns  have  your,' or  their,  ex- 
penenoe. 

CHILTON  FORD. 

MoRRiSTOWN^  Saint  Lawrence  County^  N,  Y. 

Again,  in  the  same  periodical,  1857,  p.  245,  we  find  the  following  re- 
port of  this  trouble  in  Portage  County,  Ohio : 

In  consequence  of  the  appearance  of  a  severe  and  fatal  disease  amon^  cattle  in  some 
parts  of  Portage  County  (Ohio)  the  past  winter,  the  Farmers'  Association  of  Edinburg; 
appointed  the  undersigned  a  committee  to  investigate  the  subject,  and  ascertain  if 
poosible  the  nature,  cause,  and  cure  of  this  malady.  The  report  of  this  committee  we 
herewith  forward  for  publication  in  the  Genesee  ITarmer,  together  with  a  resolution 
adopted  by  the  association  at  the  close  of  an  instructive  discussion  upon  the  ailoption 
of  the  report. 

Biport, — The  disease  is  not  caused  by  freezing,  neither  is  it  what  is  called  hoof-ail, 
foot-rot,  or  fouls.  Its  symptoms  seem  to  be  a  deadness  of  the  end  of  the  tail,  extend- 
ing opwa-ril  till  in  soma  oases  the  fltrtih  hi  parates  from  the  bone  and  falls  off.  About 
the  sauiu  l)m«  IL^to  la  ^  pur  tile  at)j»eu  ranee  just  at  the  edge  of  the  hair,  above  the 


boof.  Jt  tbKu  couimcDcos  awt^lUtLg,  bei." times  feverish,  extending  upward  to  the  ankle, 
uod  in  BOine  itistuQceft  causlnj^  a  separation  of  the  coffin-bone  m>m  the  pastern  Joint. 
The  IftmeDees  is  cou&ned  cutirely  t-o  the  hind  feet.  The  blood  is  pale  and  thin,  and  in 
iDO«ft  eaaes  the  aaJniul  retains  a  good  n:|i petite  till  near  the  last.  The  cause  we  ap- 
pr^ond  to  be  feeding  on  hay  cuntaiuicig  ergot  (a  parasitic  fungus  growing  within 
the  glujtics  of  varioTUs  grasses)  in  conaidorable  quantities.  We  arrive  at  this  conclu- 
*ion  iiom  the  finat  that  ilie  Lay  ft^d  by  «i!e  individual  who  had  lost  a  lar^  number  ot 
covts  contnincid  much  of  thia  arti(^](j,  and  rklso  that  the  farmer  from  whom  ne  purchased 
rli0  bay  lo«t  c;ittle  fram  tho  aauio  di^uo^o,  and  in  both  instances  cattle  fed  on  other 
bay  wero  tiot  atTect^d.  In  every  ivoLl  uiarked  case  of  this  disease  it  has  been  ascer- 
taine*!  that  tho  htiy  on  which  thio  auimrtli  were  fed  contained  the  ergot.  The  hay  in 
^bJch  th^  erf;ot  ^vai»  found  th<^  Tiiont,  v.  as  the  kind  caUed  the  June,  or  spear-grass, 
growing  in  old  meiidowa  where  the  soil  in  rich  and  the  growth  rank« 


Digitized  by  VjOOQIC 


'250         REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

The  leyere  frost  on  the  31st  of  May  1856,  is  supposed  by  some  to  have  been  the  oauie 
of  this  disease  in  the  n^ass  by  destroying  the  vitality  of  the  seed  before  it  arrived  at 
perfection ;  while  by  others  it  is  attributed  to  the  extreme  warm  growing  weather  in 
Jane  causing  an  overflow  of  sap. 

Althoneh  we  consider  the  whole  sabject  involved  in  mnoh  obecnrity  and  nnoertaiaty, 
and  requiring  further  investigation,  yet  we  are  satisfied  the  best  manner  of  treating 
the  disease  is  immediate  resort  to  restoratives  and  a  change  of  diet,  whereby  an  in- 
crease of  animal  heat  and  vitality  is  obtained,  and  at  the  same  time  making  an  appli- 
cation of  suitable  remedies  to  the  affected  parts,  by  cutting  off  the  toes  until  they 
bleed,  and  blue  vitriol  moderatelv  applied  to  the  foot  has  in  several  instances  been 
found  beneficial.  A  free  use  of  charcoal  and  salt  in  various  ways  is  undoubtedly  a 
ffood  preventive ;  and  a  careful  examination  of  the  hay  or  grass  on  which  stock  is  fed 
IS  indispensable ;  if  ergot  is  found  in  hav  it  may  be  removed  by  threshing  or  tramping. 
Of  the  specific  nature  and  properties  of  the  ergot  in  hay,  or  whether  thej^  are  identical 
with  that  of  rye,  we  are  not  well  informed.  The  immediate  effects  of  the  latter  in 
large  doses  is  well  known,  but  it  has  no  affinity  to  the  ordinary  known  effects  of 
vegetable  poisons.  What  effect  would  be  produced  by  its  gradual  and  continual  ubs 
we  are  not  in  possession  of  sufficient  information  to  warrant  us  in  speaking  positivelT; 
but  we  do  suppose,  ^kfter  a  careful  examination,  that  it  operates  on  the  blood  of  tne 
animal,  and  unless  immediate  remedies  are  applied  it  proves  fatal. 

P.  BARRON.  M.  D., 
R.  M.  HART,  Esq., 
J.  Y.  PEARSON, 
JONAS  BOND, 

The  following  resolation  was  ananimonsly  adopted: 

Besolved  (inasmuch  as  the  evidence  adduced  is  conclusive),  that  ergot  in  hay  is 
the  cause  of  this  disease.  The  association  cannot  decide  that  it  is  the  real  oaose  of 
a  poison  being  introduced  into  the  system,  owing  to  our  Jnabilitv  to  analyse  this  sub- 
stance; therefore  we  desire  to  ask  the  editors  of  our  agrionltnral  papers  for  more  in- 
formation, and  to  obtain  a  chemical  analysis  of  ergot. 

In  the  Ohicago  Tribnne,  March  14, 1884,  appeared  a  letter  signed  J. 
Hosmer,  containing  the  following  paragraph,  which,  while  it  refers  the 
disease  to  a  different  cause,  evidently  describes  the  same  affection : 

In  1973-^4,  in  Chariton  County,  Missouri,  the  winter  was  very  severe,  themenary 
going  to  more  than  20^  below  zero.  The  people  on  the  open  prairie,  mostly  Germsns 
who  nad  recently  moved  there,  seeing  that  the  native  Biissourians  provided  no  shel- 
ter for  their  stock  provided  none  themselves.  In  the  spring  ftom  one  to  three  in  a 
flock  of  eight  to  ten  had  the  ''  black  leg.''  It  commenced  to  separate  Just  where  the 
skin  joins  the  hoof.  The  animal  being  in  great  pain,  lapned  the  infected  part,  and 
the  poison  was  thus  transferred  to  the  mouth.  It  was  notning  more  or  less  than  gan- 
grene, as  the  leg  rotted  and  became  putrid. 

In  the  month  of  Febmary,  1884,  a  letter  written  to  the  editor  of  the 
Breeder's  Gazette  by  Oushman  Brothers,  of  North  East,  Pa.,  in  regard 
to  a  strange  disease  of  dairy  cattle  there  was  referred  to  me.  This  let- 
ter, written  Febmary  19,  and  a  second  one  from  the  same  gentlemen, 
dated  March  8,  in  reply  to  some  inquiries  of  mine,  contained  the  follow- 
lowing  information: 

The  dairy  in  question  contained  18  cows,  and  the  disease  appeared 
about  January  1, 1884.  The  first  indication  was  ^^  cocked  "ankles  behind, 
the  legs  beginning  to  swell  in  a  few  hours,  and  in  two  days  were  '*as 
large  as  the  skin  could  hold."  This  swelling  only  extended  as  high  as 
the  hock  joint.  In  about  a  week  the  hoofs  begtax  to  come  ofiP;  the  parts 
beneath  were  red,  but  there  was  no  formation  of  pus.  The  feet  were  ap- 
parently healthy  between  the  claws,  the  appetite  good,  the  eyes  bright, 
and  the  cad  regularly  masticated.  The  animals  had  been  kept  in  a 
warm  stable  all  winter.  At  the  latter  date  mentioned  four  had  been 
killed,  their  appetite  haying  finally  failed,  two  more  were  very  bad,  "a 
scab  having  formed  from  top  of  hoof  to  several  inches  above  ankle  and 
leg  rotting  ofif:"  the  foot  of  one  animal  had  come  off  at  first  joint  above 
the  hoof,  the  n>re  feet  of  none  had  been  affected  but  with  two  the  fore- 
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legs  were  then  Bwelling  above  the  knees.  One  that  had  been  affected 
without  losing  hoofs  and  had  apparently  recovered,  was  taken  down  a 
second  time.  Many  people  said  their  feet  were  frozen,  but  the  owner 
says  they  have  now  changed  their  minds.  He  had  looked  carefully  in 
their  mouths  for  sores  but  had  found  none. 

This  was  undoubtedly  ergotism,  and  was  so  diagnosed  by  Dr.  Germer, 
the  health  ofElcer  of  Erie,  Pa.,  after  the  Kansas  disease  had  been  attrib* 
nted  to  this  cause. 

In  recent  years  several  epizootics  of  ergotism  have  also  been  observed 
in  New  York  by  Professor  Law,  in  Iowa  by  Professor  Stalker,  and  in 
Colorado  by  Professor  Faville;  and  it  seems  probable  that  when  our 
veterinarians  learn  to  recognize  this  disease  and  to  refer  it  to  its  proper 
origin,  we  shall  find  that  it  is  not  an  uncommon  affection  of  cattle. 

TREATMENT  AKP  PBEYENTION  OF  EBQOTISM. 

When  the  first  signs  of  this  disorder  appear  the  most  important  point 
to  be  attended  to  is  to  make  a  complete  change  of  food,  and  to  see  that 
this  is  of  good  quality,  nutritious,  and  £ree  from  ergot  It  would  also  be 
proper  to  give  a  dose  of  physic  (from  one  to  two  pounds  of  Epsom  salts), 
in  order  to  remove  as  much  as  possible  of  the  poison  still  eontained  in 
the  digestive  organs,  and  to  follow  this  with  soft  food,  as  mashes  and 
roots.  In  the  most  severe  cases,  those  in  which  a  part  of  the  limb  is  al- 
ready lifeless,  treatment  will  avail  but  little.  The  greater  number  of 
cases,  however,  have  not  advanced  to  this  stage  when  lameness  is  first 
noticed,  and  these  will  be  greatljjr  benefited  by  removing  the  cause,  and 
placing  the  animal  under  conditions  favorable  for  resisting  the  poison. 
A  very  important  condition  is  warmth.  Even  when  animals  are  fed 
\aage  quantities  of  ergot  they  seldom  suffer  except  in  cold  weather;  and 
oonsequently  in  attempting  to  check  the  advance  of  the  disease,  advan- 
tage should  be  taken  of  this  fact  by  placing  the  cattle  in  warm  sheds. 

Another  condition  believed  by  some  to  have  much  influence  on  the  de- 
velopment of  ergotism  is  the  water  supply.  With  plenty  of  water  al- 
ways at  hand  it  is  believed  that  larger  quantities  of  ergot  may  be  taken 
finra  longer  time  than  when  the  water  supply  is  deficieot.  In  the  cold  win- 
ters which  occur  over  much  of  our  cattle-raising  country,  it  is  difficult 
to  induce  the  animals  to  take  a  sufficient  amount  of  water.  Holes  cut 
through  the  ice  soon  freeze  over,  and  the  weather  is  frequently  so  severe 
that  the  cattle  will  drink  only  a  few  swallows  of  water  before  they  will 
leave  to  seek  a  shelter  from  the  cutting  winds,  and  when,  later  in  the  day, 
they  try  to  obtain  more  water,  the  Mriuking  holes  are  frozen  over. 
Where  ergotism  prevails  the  watering  should  receive  close  attention. 

Ergotism  can  probably  be  entirely  prevented  by  cutting  the  hay  be- 
fore the  seeds  have  formed.  Both  in  Missouri  and  Illinois  I  saw  the 
clearest  examples  of  this.  Hay  composed  of  the  same  kinds  of  grass, 
cut  upon  the  same  hmtl^  waa  free  from  ergot  or  largely  infested  with  it, 
aoeordlng:  aiiit  bad  been  cat  pcenornpe.  This  matter  is  worthy  of  care- 
ful consid**ration.  Kay  cut  i^'reen  is  more  digestible  and  in  every  way 
more  valutible  than  that  wbich  is  allowed  to  become  ripe  and  woody; 
^nd  the  Intter  La  uiucli  more  liable  to  produce  severe  disease,  such  as  in- 
digejitioi],  impaction,  aud  er^'otium. 

TLiis  fatal  disordt^r  may,  tUexefore,  be  prevented  in  the  future  by 
liropw  and  can^fiil  management;  the  chief  points  in  this  being  to  cut  tlie 
bay  before  the  seeds  have  forrued,  to  see  that  the  animals  have  a  suffi- 
cient quantity  of  thfnlun^  water,  to  keep  tbem  in  good  condition  by 
the  liberal  UBe  of  nutritious  food,  and  to  protect  them  as  much  as  possi- 
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ble  from  the  inclement  weatlier.  When  it  is  found  necessary  to  feed 
hay  which  contains  a  considerable  quantity  of  ergot  it  is  of  oourse  doubly 
important  to  look  after  the  water  supply  and  the  shelter. 


GEOGKAPHIOAL    DISTRIBUTION    OF    SOUTHERN  CATTLE 

FEVER. 

An  approximately  correct  outline  of  the  district  permanently  infected 
with  southern  fever  is  a  matter  of  supreme  importand^,  not  only  to  the 
people  who  live  within  and  near  this  district,  but  to  those  interested  in 
live-stock  in  every  part  of  the  country.  The  losses  which  occur  every 
summer,  and  which  in  some  years  have  been  reaUy  disastrous  to  tiie 
stock  owners  of  certain  sections,  have  been  largely  the  result  of  igno- 
rance of  the  districts  from  which  it  is  dangerous  to  bring  cattle  in  sum- 
mer, and  to  which  adult  cattle  cannot  be  token  with  safety  at  any  sea- 
son of  the  year,  unless  they  are  to  be  slaughtered  for  beef  within  a  short 
time  after  their  arrival. 

An  attempt  to  make  efficient  laws  to  guard  against  this  malady  by 
regulating  the  movement  of  cattle  &om  iiSiBCted  localities  has  generally 
failed  to  give  relief,  because  these  districts  could  not  be  accurately 
designated.  States,  therefore,  as  well  as  individuals,  have  been  unable 
to  protect  themselves,  and  the  losses  have  gone  on  year  after  year  iu 
spite  of  individual  precautions  and  State  laws.  The  chea4>  cattle  of 
Georgia,  Alabama,  Mississippi,  Arkansas,  Southeastern  Virginia,  and 
other  infected  sections  are  at  times  carried  to  the  most  remote  sections 
of  the  country,  and  when  this  is  done  in  spring  or  summer  extensive 
and  fatal  outbreaks  of  southern  fever  among  the  susceptible  animals 
which  cross  their  trail  or  mix  with  them  upon  their  pastures  is  the 
general  result. 

'  Last  year  such  outbreaks  of  disease  are  known  to  have  occurred  in 
New  York,  Kew  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Vir- 
ginia, Ohio^  Illinois,  Missouri,  Kansas,  and  even  in  Dakota.  Colorado 
and  Wyoming  seem  to  have  escaped,  notwithstanding  the  introduction 
of  Southern  cattle,  and  this  was  probably  due  to  the  peculiar  climatic 
conditions,  the  excessive  dryness  of  t^e  atmosphere  preventing  the 
multiplication  of  germs  and  soon  destroying  them. 

It  is  evident,  however,  that  this  disease  may  be  carried  to  most  parts 
of  the  country,  and  that  before  anything  can  be  accomplished  toward 
preventing  the  very  important  loifses  wluch  are  now  annually  caused  by 
it,  we  must  have  more  accurate  knowledge  of  the  section  from  which 
cattle  are  liable  to  carry  the  infection.  To  obtain  the  information  nec- 
essary to  map  out  the  infected  district  special  agents  have  been  em- 
ployed,  jwrho  have  carefully  traversed  every  county  along  the  border- 
line of  this  district,  and  have  investigated  the  cattle  diseases  with  suffi- 
cient detail  to  locate  the  limits  of  the  infected  district  in  most  counties 
with  very  great  accuracy.  In  some  counties  a  sharp  line  cannot  be 
drawn,  because  it  does  not  exist,  but  in  such  cases  the  line  has  been 
drawn  sufficiently  toward  the  uninfected  district  to  embrace,  as  is  be- 
lieved, all  the  territory  that  was  really  infected  at  the  time  of  examina- 
tion. As  this  district  is  being  continually  enlarged  by  a  gradual  though 
very  slow  advance  of  the  infection,  it  is  not  safe  to  buy  cattle  near  thia 
line  for  shipment  to  the  Korth  in  summer,  unless  a  careful  personal  in- 
vestigation is  made  by  the  purchaser  at  the  time. 
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The  infected  part  of  the  Sonth  is  clearly  shown  on  the  accompanying 
maps.  To  establish  the  bonndary-liue  of  this  district  beyond  contro- 
versy oar  special  agents  have  carefully  reported  the  individual  experi- 
(^nce  of  thousands  of  farmers,  and  others  who  have  moved  cattle  either 
northward  or  southward  in  the  vicinity  of  this  line.  These  reports  are 
far  too  numerous  and  voluminous  to  publish  in  detail,  and,  consequently, 
a  simple  r^sum^  of  the  facts  as  they  are  known  to  exist  is  all  that  we 
have  attempted  to  give  in  this  report.  The  location  of  the  border-line 
of  the  infected  distnct  is  as  follows: 

VIEGIWIA. 

The  northeastern  extremity  of  the  line  is  in  Accovnack  County  on  the 
Atlantic  seaboard.  The  permanent  existence  of  tlie  disease  on  this 
peninsula  has  not  heretofore  been  suspected  by  the  country  at  large. 
A  few  facts  had  come  to  our  notice  within  the  past  year  or  two  which 
seemed  to  indicate  that  certain  outbreaks  of  southern  fever  in  Maryland 
had  followed  the  introduction  of  cattle  from  Northampton  County,  which 
covers  the  extreme  southern  part  of  the  peniusula.  At  the  time  it 
seemed  impossible  that  this  disease  could  have  Hecured  a  i)ermanent 
lodgement  so  far  north,  and  the  reports  were  scarcely  credited. 

A  careful  examination  of  the  peninsula,  however,  has  demonstrated 
the  existence  of  the  infection  of  southern  cattle  fever  throughout  l^orth- 
ampton  County,  and  extending  for  2  or  3  miles  across  the  boundary  into 
the  southern  part  of  Accomack  County.  The  infection  seems  to  have 
been  in  ^Northampton  County  so  long  that  no  one  remembers  a  time 
when  it  was  absent.  It  is  said  that  there  are  local  laws  prohibiting  the 
movement  of  cattle  from  Northampton  to  Accomack  at  any  season  of 
the  year,  but  that  recently  they  have  not  been  strictly  enforced.  In  1880 ' 
a  considerable  number  of  cattle  that  had  been  running  upon  commons  in 
Accomack  County,  2  or  3  miles  from  the  southern  boundary,  died  with 
symptoms  of  southern  fever.  It  was  found  by  investigation  that  more 
or  less  cattle  had  died  from  pasturing  on  these  commons  every  summer 
for  the  past  ten  years. 

In  April,  1881,  a  drove  of  about  50  head  of  cattle  was  coUected  in 
Northampton  County  and  driven  to  market  across  Accomack.  At 
Pangoteague  a  stop  of  several  hours  was  mbde,  and  here  at  least  six 
head  of  cattle  contracted  the  diseiase  during  the  following  summer  and 
(lied.  Two  miles  fkrther  north  another  halt  was  made  for  dinner,  and 
in  this  vicinity  nine  of  the  native  animals  died.  Twenty  miles  north  of 
this  the  herd  seems  to  have  stopped  again,  and  here  a  large  number  of 
native  cattle  died. 

There  seems  to  be  no  reason  to  doubt,  then,  that  Northampton  County 
has  long  been  infected,  and  that  the  cattle  from  that  section  when 
driven  among  susceptible  animals  produce  the  same  fatal  results  as  has 
long  been  recognized  to  follow  a  similar  movement  of  Texas  and  Oulf- 
coast  cattle.  The  infected  part  of  Accomack  County  is  very  narrow, 
perhaps  not  more  than  5  miles  wide,  and  it  is  said  that  the  disease  is 
more  malignant  toward  the  seacoast  than  it  is  in  the  parts  which  border 
on  the  bay.  This  is  in  harmony  with  the  fact  that  southern  fever  is 
known  to  have  existed  along  the  seacoast  in  North  Carolina  and  Virginia 
for  many  years  before  it  invaded  t^e  interior. 

A  careful  investigation  of  the  counties  north  of  the  Bappahannock 
River  failed  to  reveal  any  trace  of  the  ^ease.  Not  only  were  all  the 
cattle  apparently  in  good  health,  but  imported  cattle  had  remained  free 
from  disease  after  their  introduotioiL    Several  instances  were  related 
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of  bnlls  being  brought  from  North  or  West  and  oontiniiing  to  thrive  in 
their  new  home.  According  to  all  the  information  attunable,  then, 
there  is  no  permanent  infection  north  of  the  Bappahannock  Biver. 

Coming  south  of  this  river,  vre  find  that  cattle  brought  from  Glouces- 
ter and  Matthews  Counties  to  sections  of  the  State  farther  north  and 
west  infect  pastures  and  ihus  destroy  native  animals.  The  fiEM^ts  oh- 
tained  indicate  that  Middlesex  Ooun^  has  beoome  entirely  infected, 
but  we  were  unable  to  obtain  evidence  of  any  permanent  infection  in 
Essex  County.  In  King  and  Queen  County  the  infection  has  reached 
the  pastures  in  the  vicinity  of  King  and  Queen  Court  House  within  the 
last  four  or  five  yearo,  and  it  now  survives  there  through  the  winter. 
Ten  mUes  north  of  tVils  cattle  are  susceptible  to  the  disease  and  suffer 
when  on  the  same  pastures  vith  others  from  south  or  east  of  that  lo- 
cality. While  therefore  the  southeastern  part  of  this  county  is  cer- 
tainly infected  tb.e  greater  part  is  still  free.  The  same  phenomena  in 
regard  to  the  extension  of  the  disease  that  has  been  noticed  in  other 
parts  of  the  South  were  also  apparent  here.  The  effects  of  the  disease 
had  been  apparent  for  twenty  years  south  and  east  of  the  court- 
house, but  the  pastures  here  had  not  become  infected  until  about  five 
years  ago,  and  since  then  cattle  have  been  frequently  lost.  In  Caroline 
County  there  was  an  outbreak  of  disease  in  1881  caused  by  cattle  from 
Gloucester  County. 

In  King  William  County  we  find  the  infection  permanently  located 
on  the  Pamunkey  Biver  8  or  10  miles  above  the  New  Kent  County  line, 
where  it  seems  to  have  been  for  the  past  twenty  years. 

In  Hanover  County  the  permanent  infection  has  been  at  Hanover 
Court  House  and  Ashland  for  a  considerable  number  of  years.  It  is  well 
known  to  the  inhabitants  that  cattle  brought  from  north  or  west  of 
these  places  are  nearly  certain  to  die  either  the  first  or  second  summer 
after  their  arrival.  The  infection  has  extended  but  little  beyond  these 
two  points.  • 

Henrico  appears  to  be  entirely  overrun  with  the  infection.  All  the 
cattle  sold  firbm  this  and  the  surrounding  counties  go  to  Bichmond  either 
to  be  killed  for  beef  or  to  be  shipped  by  boat  to  other  markets,  and  con- 
sequently there  is  little  opportunity  to  collect  instances  of  disease  caused 
by  cattle  carried  from  here  to  uninfected  localities.  On  the  other  hand  it 
is  admitted  pretty  generally  by  those  who  handle  cattle  that  it  is  very 
dangerous  if  not  absolutely  fatal  to  bring  these  from  the  elevated  sec- 
tions of  the  State  to  any  part  of  this  county. 

In  Goochland  County  there  have  been  very  few  cases  of  disease  for  a 
longtime,  but  the  southeastern  extremity  of  the  county  is  recognized 
to  be  dangerous  to  northern  cattle.  Farms  on  the  James  Biver  three 
or  four  nules  above  Goochland  Court  House  lose  a  £qw  animids  from 
year  to  year  with  southern  fever.  There  is,  however,  little  opportunity 
for  the  disease  to  occur,  since  the  traffic  in  cattle  is  not  extensive.  Ani- 
mals are  not  brought  from  north  or  west  because  of  their  liabili^  to  be- 
come  affected,  and  they  are  not  brought  fit)m  the  South  because  this  is 
believed  to  be  dangerous  to  the  natives. 

Powhatan  County  is  undoubtedly  infected,  and  has  been  in  this  con- 
dition for  many  years.  It  is  reported  by  all  the  farmers  along  the  James 
Biver  to  be  absolutely  fatal  to  oattie  to  be  brought  from  north  of  the 
river  to  the  south  side.  They  suffer  to  the  same  extent  when  simply 
carried  from  the  north  to  the  south  bank  as  when  the  distance  is  greater. 
Cattle  fit)m  this  county  have  long  been  considered  dangerous  to  the 
native  stock  with  which  they  came  in  contact  when  being  driven  to  lo- 
calities flBhrther  north.    The  introduction  of  this  disease  is  not  remem- 
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bered  by  the  oldest  inhabitantB,  bnt  so  far  back  as  the  memory  of  man 
goes  the  present  oonditions  have  prevailed. 

Camberland  County  does  not  appear  quite  so  thoroughly  infected. 
At  Trenton  Mills  and  McBea's  there  is  no  doubt  of  the  permanent  infec- 
tion, bat  the  southern  extremity  of  the  county  still  se6ms  to  be  free  firom 
it.  In  the  counties  along  the  river  it  is  very  plain  that  the  sections 
immediately  adjacent  to  the  river  have  been  longer  infected  and  that 
the  disease  here  is  more  generally  diffused  and  more  virulent  than  in 
the  same  counties  at  a  greater  distance  firom  the  water.  And  accord- 
ingly as  we  attempt  to  investigate  the  condition  of  other  sections  we 
encounter  the  difficulty  of  finding  a  smaller  number  of  cases  and  a  greater 
nncertainty  in  the  minds  of  the  inhabitants  as  to  whether  the  native 
pastures  really  hold  the  infection  firom  year  to  year,  or  whether  each  out- 
break is  the  result  of  a  firesh  importation. 

In  Buckingham  County  our  reports  confirm  the  statements  that  were 
made  last  year.  The  infection  extends  up  the  south  bank  of  the  James 
Bivw  to  a  point  slightly  beyond  the  confluence  of  the  James  and  Slate 
Biveis.  l9x)m  here  the  boundary  line  of  the  infected  district  passes  up 
along  the  west  bank  of  the  Slate  to  Diana  Mills;  then  the  direction  is  a 
southeastern  one  to  the  vicinity  of  Gravel  Hill,  and  to  McBea's,  in  Cum- 
berland County. 

In  Amelia  and  I^ottoway  Counties  it  has  been  impossible  to  trace  any 
line  or  even  to  demonstrate  the  complete  infection  of  the  territory.  It 
is  generally  admitted  that  twenty  years  ago  and  longer  there  was  a 
complete  infection  of  this  district,  but  of  late  years  there  has  been  much 
less  disease  and  it  has  become  possible  to  bring  in  cattle  firom  north  and 
west  with  safety.  In  these  counties  there  are  no  fences,  and  each  man 
must  necessarily  keep  his  cattle  upon  his  own  pastures ;  as  a  conse- 
quence there  is  none  of  the  indiscriminate  mixing  of  cattle  which  used 
to  occur,  and  the  chances  of  contagion  are  greatly  lessened. 

While  there  have  been  considerable  losses  in  Prince  Edward  County 
there  is  little  evidence  of  permanent  infection,  except,  perhaps,  in  the 
extreme  eastern  part.  Most  of  the  cases  seem  to  have  been  the  result 
of  pasturing  on  commons  that  had  been  firequented  by  animals  from 
Lunenburg  County. 

In  Lunenburg  there  is  no  doubt  of  permanent  infection.  It  is  dan- 
gerous to  bring  cattle  firom  west  or  north  into  this  county,  and,  on  the 
other  hand,  cattle  fit)m  this  county  have  firequently  spread  disease  when 
driven  toward  the  west  or  north. 

In  Charlotte  County  the  boundary  of  infection  becomes  plainer  and 
follows  very  nearly  the  line  of  the  Bichmond  and  Danville  Bailroad  in 
its  whole  course  across  the  county. 

From  the  point  where  this  railroad  crosses  the  Staunton  Biver  to  the 
North  Carolina  boundary,  the  line  of  infection  was  definitely  located  in 
my  last  yearns  report.  The  accompanying  map  delineates  the  portion 
of  Virginia  permanently  infected  with  southern  cattle  fever  as  correctly 
as  this  could  possibly  be  done.  Farts  of  the  line  have  been  retraced 
three  and  four  times  in  order  to  have  it  satisfactorily  located. 

NOBTH  GABOLIHA. 

The  Blue  Bidge  Mountains  of  North  Carolina  are  now  looked  upon 
by  the  people  of  this  State  as  the  practical  boundary  line  of  the  district 
permanently  infected  with  southern  fever.  At  some  points,  as  in 
Wilkes  County,  the  infection  has  not  quite  reached  the  mountains,  and 
at  one  other  point  it  has  crossed  the  ridge  and  invaded  Henderson 
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Gooniy.  The  laws  of  the  State,  howe ver,  make  the  Bine  Bidge  the  line, 
and  prohibit  the  movement  of  cattle  from  the  eastern  counties  at  ail 
seasons  of  the  year. 

VOUTH  CAROLINA  AND    GEORGIA. 

The  whole  territory  of  South  Carolina  seems  to  have  been  overrun 
with  this  infection.  The  Blue  Bidge  Mountains,  which^  form  a  part  of 
the  northwestern  boundary  of  the  State,  have  here  been  crossed  by  tins 
contagion  and  are  no  longer  to  be  considered  as  the  line.  The  infected 
district  beyond  these  mountains  is,  however,  at  present  of  small  extent, 
and  the  advance  is  so  slow  as  to  be  scarcely  appreciable. 

The  small  portion  of  Georgia  which  has  heretofore  been  considered 
free  from  this  infection  is  being  rapidly  overrun ;  and  it  is  now  doubt- 
ful if  any  of  even  the  northern  tier  of  counties  can  be  considered  entirely 
free.  The  mountain  sections  are  not  so  thoroughly  infected,  and  it  is  ' 
probable  that  Towns^  Union,  and  Fannin  Counties  are  practically  free 
from  the  permanent  infection. 

Whitfield  and  Murray  Counties  have  been  quite  thoroughly  inspected 
and  the  commons  of  both  found  to  be  infected  in  all  parts.  Many  of 
the  farms  are  also  infected,  but  some  still  remain  free,  especially  near 
the  northern  boundary.  Cattie  taken  from  these  counties  to  the  mount- 
ain ranges  of  Gilmer  for  pasture  have  not  so  far  as  has  been  ascertained 
caused  any  outbreaks  of  disease.  This  is  probably  due  to  the  fEKst^hat 
Gilmer  County  is  also  pretty  thoroughly  overrun. 

Here,  as  in  many  other  localities,  tibere  are  evidences  of  a  different  in- 
tonsity  of  the  contagion  in  various  parts  of  the  counties,  but  more  par- 
ticularly in  different  sections  of  the  Stato.  Thus,  cattle  which  have 
pastured  on  the  ordinary  infected  ranges  of  Whitfield  County  without 
harm,  have  become  diseased  as  a  consequence  of  feeding  along  the  trails 
and  on  the  commons  where  cattie  from  Southern  Georgia  h^'  lately 
grazed.  The  movement  of  bovine  animals  from  one  farm  to  another  or 
from  one  county  to  another  is  also  considered  dangerous.  The  fatigue 
induced  by  driving  is  without  doubt  one  of  the  factors  in  producing 
the  disease  in  such  cases.  Even  cattie  from  the  extreme  south  often 
succumb  when  exhausted  by  long  journeys.  Similar  facts  have  long 
been  noticed  with  other  diseases,  and  particularly  with  anthrax,  cattle 
which  have  resisted  the  contagion  on  the  infected  fEums  becoming  vic- 
tims to  tiie  virus  already  within  their  bodies,  when  their  vital  resistance 
is  lowered  by  great  fatigue. 

At  Dalton  there  is  a  probability  that  permanent  infection  existed  be- 
fore the  war,  but  not  to  the  same  extent  as  at  present.  The  cattle 
driven  from  South  Georgia  to  provision  the  armies,  and  later  those 
brought  by  the  refugees  returning  to  their  homes,  are  believed  to  have 
been  the  means  of  distributing  and  intensifying  the  contagion  throug^hout 
Korthwest  Georgia.  ' 

TENNESSEE. 

The  line  of  the  infected  district  crosses  the  boundary  line  between 
Georgia  and  Tennessee  near  the  western  slope  of  the  mounta^ins,  and  fol- 
lows a  northwesterly  direction  to  Parkville  and  Benton,  in  Polk  County ; 
then  its  direction  is  nearly  directly  west  to  Cleveland,  Bradley  County, 
and  to  Snow  Hill  and  Harrison,  in  James  County.  From  this  point  the 
river  becomes  the  line  across  Hamilton  County.  Chattanooga  and  the 
Chickamauga  Yalley.  having  been  infected  for  a  long  time.  The  south- 
western part  of  PoIk  and  the  southern  parte  of  Bradley,  James,  and 
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Hamilton  Counties  are,  therefore,  permanently  infected.  The  district 
infected  is  here,  as  we  have  found  to  be  the  case  elsewhere,  extending 
Kiowly  towanl  the  north ;  and  though  this  extension  is  slow  it  is  ap- 
parently continuous,  and  the  territory  once  overrun  is  seldom  redeemed 
from  the  scourge.  The  points  which  we  have  mentioned  as  existing  on 
the  border  line  of  the  district  have  only  been  infected  within  a  few 
years,  and,  as  elsewhere  in  newly  infected  sections,  it  is  the  commons 
rather  than  the  farms  tlrat  are  dangerous,  and  even  the  commons  are 
Dot  onifonnly  affected. 

In  Marion  Oounty  the  line  of  infection  passes  in  a  northwesterly  di- 
rection up  the  east  side  of  the  Sequatchie  Valley  and  within  one  or  two 
mfles  of  the  Sequatchie  County  line,  and  then  crosses  the  valley  and 
down  the  west  side  for  five  or  ten  miles,  passing  around  the  mountain 
range  and  taking  a  southwesterly  direction  to  the  vicinity  of  Jasper; 
from  here  the  direction  is  again  northwesterly  to  Decherd,  in  Franklin 
Comity,  the  greater  part  of  this  county  being  apparently  permanently 
infected.    From  Decherd  the  direction  of  the  line  is  slightly  south  of 
west  to  Fayetteville,  in  Lincoln  County,  and  irom  this  point  along  the 
Elk  Biver  to  th.e  Alabama  State  line  in. the  vicinity  of  Veto  Station. 
The  soQthem  part  of  Lincoln  County  is  what  is  called  the  barren  region, 
and  has  been  infected  for  many  years.    In  the  vicinity  of  Marbu^s  the 
line  again  crosses  into  Tennessee,  taking  a  northwestern  direction,  and 
at  the  county  line  between^Giles  and  Lawrence  Counties  is  about  Ave 
miles  north  of  the  Alabama  State  line.    On  the  boundary  between  Law- 
rence and  Wayne  Counties  this  line  is  10  miles  north  of  Alabama.    At 
this  point  there  is  a  sudden  bend  toward  the  north,,  the  line  crossing  to 
the  northwestern  comer  of  Wayne  County,  taking  in  about  one-fifth  of 
Decatur  County  and  all  of  Harden.    Li  Henderson  County  it  reaches 
as  far  north  as  Shady  Hill,  then  passes  directly  west  to  the  vicinity  of 
Mifflin,  in  the  same  county.    From  here  the  directibu  is  slightly  south 
of  west  to  Denmark,  the  boundary  between  Madison  being  crossed  2 
miles  north  of  Hardeman  County;  from  here  the  direction  is  westerly 
to  Stanton  Depot,  in  Haywood  County,  and  onward  toward  the  south- 
western comer  of  Haywood  and  along  the  northern  boundary  of  Shelby 
to  the  Mississippi  Eiver.    All  of  Shelby  and  Fayette  Counties  appear 
to  be  infected,  while  Tipton,  as  far  as  we  have  been  able  to  learn,  is  free 
from  any  infection. 

This  concludes  our  examination  of  the  district  permanently  infected 
^th  southern  cattle  fever  for  the  year.  It  will  be  seen  that  a  consider- 
Hble  portion  of  Tennessee  has  alr^idy  become  infected.  Even  the  mount- 
ainous counties  in  the  southeas^rn  part  of  the  State  have  been  in- 
vaded, while  in  the  river  valleys  of  the  central  part  of  the  State  the  line 
has  reached  considerably  farther  toward  the  north.  Along  the  whole 
Hpe  of  the  infected^  district  in  this  State,  as  in  the  other  States  pre- 
^iooflly  examined,  we  have  found  the  same  history  of  the  extension 
of  the  permanently-infected  district.  At  some  points  this  extension 
has  been  insignificant  or  is  scarcely  noticeable  within  the  last  quar- 
ter of  a  century,  but  in  the  situations  more  favorable  to  the  progress 
of  the  disease  there  has  apparently  been  a  regular  advance  of  &om  one 
to  four  miles  per  year.  This  history  coincides  substantially  with  what 
«^as  learned  of  the  progress  of  the  disease  in  Virginia,  North  Carolina, 
mi  Georgia.  As  a  consequence  of  these  facts  there  can  be  no  longer 
substantial  reason  to  doubt  the  continued  extension  toward  the  north 
)f  the  district  permanently  infected  with  this  disease.  Considering  the  * 
extreme  temperature  which  occurs  in  the  mountains  of  southeastern 
Tennessee  and  in  thepart  ofthis  State  located  in  the  Mississippi  VaUey, 
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we  can  scarcely  hope  that  the  winters  in  any  oonfiiderahle  part  of  the 
stock-raifiiug  eection  of  the  country  will  be  sofBciently  seyere  to  prove 
a  penxjanent  check  to  the  eztenoon  of  this  contagion. 

It  is  proposed  to  continae  theexaminationof  this  districtacrosa  Arkao- 
sas,  Indian  Territory,  and  Texas,  to  t^Bio  Grande  Biver,aad  it  is  beUeved 
that  a  definite  location  of  this  line  will  be  of  great  assistaaioe  to  those  en- 
gagedinthelire-stock  industry  in  the  wholesoathwestem  part  of  theooan- 
try.  The  mortality  among  thoroughbred  cattle  tf^en  wmth  of  the  border 
line  of  the  permanently  infected  district  is  so  great  that  it  has  beoome  a 
matter  of  importance  to  buy  animals  which  have  acqnired  a  certain 
amoont  of  immunity  fhoi  this  disease.  It  is  believed  by  many  breed- 
efs  that  by  ests^blisfaing  breeding  farms  just  within  the  line  of  iiifeetiDa 
that  there  will  be  a  smaller  mortality  irom  the  disease,  and  diat  the 
animals  raised  under  these  conditions  will  still  be  able  to  resist  its  ef- 
fects in  a  very  perfect  manner.  Already  such  fieurms  have  been  estab- 
lished in  Soutiieast  Ejuisas  and  Southern  Missouri,  under  the  belief  that 
animals  raised  in  this  locality  will  prove  insusceptible  to  the  diseaBe 
when  capied  further  south,  but  the  great  uncertainty  which  at  present 
exists  with  regard  to  the  exact  location  of  this  line  msikes  it  extremely 
doubtful  if  these  farms  have  been  correctly  located.  A  number  of  ex- 
tensive breeders  who  have  a  very  intelligent  idea  of  the  nature  waA 
effects  of  this  disease  have  recently  expressed  to  me  their  high  appre- 
dation  of  the  work  now  being  done  by  the  Pepartment  of  A^cnlture 
toward  establishing  the  boundary  of  this  infected  district.  It  is  be- 
lieved that  definite  knowledge  in  regard  to  this  will  reUeve  thran  fix>m 
many  of  the  causes  of  embarrassment  connected  witti  the  shipment  of 
thoroughbred  cattle  to  the  South. 


mrvEaTiGATioNS  of  swikb  plague. 

In  a  communication  of  M.  Pasteur  to  the  Paris  Academy  of  Sciences 
(Oomptes  Bendus,  1883,  p,  1163)  it  was  asserted : 

1.  That  the  microbe  of  swine  plague  is  a  dumb*bell  micrococcus. 

2.  That  pigeons  are  very  susceptible  to  the  virus,  and  passing  this 
through  a  succession  of  these  birds  increases  its  activity. 

3.  That  rabbits  are  also  susceptible,  and  passing  the  virus  through 
a  succession  of  these  animals  attenuates  it  to  such  an  extent  that  if  pigs 
ai^  inoculated  with  it  they  only  contract  a  slight  illness  which  grants 
them  iumiunity  ttom  subsequent  attacks. 

To  these  assertions  Dr.  Klein  (Yet.  Jr.,  1884,  July,  p.  39)  replies : 

1.  That  M.  Pasteur  has  overlooked  the  true  microbe,  and  that  this  is 
a  bacillus  and  not  a  micrococcus.  « 

2.  That  all  of  his  (Klein's)  inoculations  of  pigeons  with  virus  taken 
directly  from  diseased  swine— virus  which  invariably  produces  the  dis- 
ease in  swine  and  other  susceptible  animals — and  with  his  artificial  cul- 
tures of  the  orgaiiism  of  swine  fever,  produced  absolutely  no  effect, 
either  general  or  locaL 

3.  That  it  is  impossible  to  say  whether  M.  Pasteur's  rabbits  died  of 
swine  fever  or  of  septicsemia,  though  he  (Klein)  bad  shown  in  1877  that 
rabbits  are  susceptible  to  swine  fever  when  inoculated  from  material 
directly  deri\«d  from  the  pig. 

4.  He  adds  in  an  addendum  that  he  has  recently  satisfied  himself 
that  the  artificial  cultivation  of  the  virus  in  the  organs  of  mice  or  rab- 
bits by  inoculating  these  from  diseased  swine  will  produce  a  mild  form 
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of  swine  plagae  &om  T^hich  the  animal  quickly  recovers,  and  is  thereby 
protected  from  the  disease. 

It  is  very  evident  that  before  any  safe  method  of  protective  inocola- 
ti(Hi  or  vaccination  can  be  adopted  we  must  be  satisfied  as  to  the  nature 
Gt  the  vims.  Babbits  and  mice  are  both  subject  to  septicaemia,  and 
it  is  quite  certain,  from  the  dififereuce  in  the  microscopical  appearance 
of  the  germ  described  by  these  two  investigators,  that  either  the  one  or 
the  other  had  cultivated  and  inoculated  with  a  septic  virus.  Dr.  Klein 
does  not  hesitate  to  say  that  it  seems  probable  to  him  that,  ^^  as  in  the 
cue  of  the  microbe  of  fowl  cholera,  M.  Pasteur  did  not  work  with  pure 
cultivations  of  the  microbe  of  swine  fever.''  M.  Pasteur  will  doubtless 
say,  on  the  other  hsmd,  that  Dr.  Klein  has  evidently  been  cultivating  and 
moeolating  with  the  septic  vibrio.  Both  cannot  be  right  in  their  belief 
that  they  have  been  working  with  the  true  germ,  and,  consequently,  it 
is  very  probable  that  both  sets  of  hogs  were  not  protected  from  the 
gsnnine  swine  plague.  Each  has  made  many  inoculation  experiments, 
eadi  has  cultivated  his  germ  through  a  number  of  cultivations  in  purity 
as  he  supposes,  and  each  believes  that  he  has  produced  the  trae  swine 
pbgae  with  such  cultivations;  but  one  of  them  is  wrong;  vaccination 
▼ith  the  virus  of  one  will  fail  in  pra<^tice,  and  if  the  wrong  virus  is  so 
easily  obtained  it  becomes  doubly  important  to  know  how  to  discrimi- 
nate between  them. 

In  former  reports  I  have  given  detailsof  experiments  which,  if  correctly 
stated^  demonstrate  beyond  question  that  the  microbe  of  swine  plague 
is  a  nucrococcus.  These  experiments  were  made  and  the  accounts  of 
them  published  in  advance  of  those  of  M.  Pasteur,  and  the  evidence 
famished  was  all  that  could  reasonably  be  required  to  decide  a  scientific 
question  of  this  kind.  Dr.  Klein^  however,  has  published  evidence  which 
on  its  face  is  equally  conclusive  in  his  favor;  and  as  it  is  not  likely  that 
twodiffierent  diseases  resembling  each  other  so  closely  in  symptoms  and 
lesions,  but  having  such  dissimilar  virus,  have  been  investigated,  the 
most  reasonable  conclusion  is  that  one  is  mistaken  in  his  conclusion.  It 
is  necessary,  therefore,  to  review  certain  po&ts  in  the  investigations  and 
tobnng  forward  such  new  evidence  as  shall  be  required  to  remove  these 
nncertainties. 

1.  The  microbe  of  swine  plague, — As  I  have  shown  elsewhere  {Science. 
18S4,  p.  155)  Dr.  Klein  was  first  to  demonstrate  the  presence  of  microoooci 
in  tbe  tissues  of  animals  that  had  suffered  from  swine  plague,  but  he  did 
not  at  that  time  (1876)  attribute,  nor  has  he  at  any  time  subsequently  at- 
tributed, the  cause  of  the  disease  to  this  organism.  On  the  contnury,  he 
published  a  long  series  of  investigations  in  1878"  (report  of  the  medical 
officer  of  the  Local  Ck)vemment  Board)  from  which  he  concluded  that 
the  true  germ  of  this  disease  is  a  bacillus,  and  in  his  last  paper  reiterates 
this  conclusion  and  asserts  that  the  micrococcus  is  entirely  an  epiphe- 
nomenon  (Vet.  Journal,  July,  1884,  p.  39-47). 

In  my  report  for  1880  (Department  of  Agriculture,  Special  Report  No. 
34,  pp.  22-24),  1  published  experiments  showing  that  the  blood  of  sick, 
not  dead,  hogs,  which  had  been  received  into  vacuum  tubes  that  were 
thrust  inside  the  vein  with  proi)er  precautions  before  being  opened,  and 
were  then  immediately  withdrawn  and  hermetically  sealed,  contained 
iiierococci  and  no  other  organisms,  and  that  hogs  inoculated  with  this 
blood  contracted  a  severe  form  or  swine  plague.  This  organism  was 
ftnnid  to  exist  in  the  virulent  liquids  (blood,  peritoneal  effusion.  &c.),  in 
tiuee  distinct  outbreaks  of  the  disease  which  were  investigatea  at  that 
time.  This  was  the  first  discovery  recorded,  so  far  as  I  am  aware,  of 
tlie  existence  of  micrococci  in  the  blood  of  the  affected  swine  before 
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death;  and  it  has  a  very  important  bearing  on  the  etioloey  of  the  dis- 
ease, since  a  post  mortem  development  of  tl\e  germs  is  oat  of  the  qnestion, 
and  they  were  fonnd  in  situations  to  which  there  was  no  direct  commoni- 
oation  from  the  outside  of  the  body. 

In  my  next  report  (Department  of  Agriculture,  Annual  Beport,  1881 
and  1882,  pp.  267-269)  I  gave  the  details  of  experiments  which  dem- 
onstrated that  these  micrococci  after  they  had  been  carried  through  six 
cultivations  in  considerable  quantities  of  liquid  were  still  cai>fU)le^of 
producing  very  marked  cases  of  the  disease.  This  wa^  I  believe, 
the  first  satisfactory  evidence  of  the  pathogenic  efiFe9t  of  the  microoooci 
in  the  disease  knowp  as  swine  plague ;  and  I  desire  to  call  attention  to 
the  £eict  that  these  inoculations  were  made  January  17, 1881,  or  more 
than  fourtee;i  mouths  before  the  discovery  of  the  same  organism  bj  M. 
Fasiteur  and  Thuillier. 

To  establish  the  connection  of  the  bacilli  with  the  cause  of  Hie  dis- 
ease, Dr.  Klein  relies  upon  the  following  evidence: 

1.  The  D^'esence  of  bacilli  in  microscopic  sections  of  the  tissues. 

2.  The  multiplication  of  bacilli  in  the  artificial  culture^  of  the  virus. 

3.  The  production  of  disease  by  inoculations  with  tiie  cultivated 
bateilli. 

He  has  ^ot  forgotten  that  in  his  first  report  he  described  mi<»tNM)cci 
and  QOt  bacilli  as  existing  in  the  tissues,  but  there  is  an  evident  attempt 
to  explain  this  by  conveying  the  impression  that  these  were  found  ex- 
clusively in  situations  where  they  might  be  derived  from  external  sources. 
For  instance,  in  his  last  paper  (Vet.  Journal,  July,  1884,  p.  41)  he  says : 

Pre|>ariog  sections  througli  the  typically  ulcerated  mncooB  membrane  of  the  large 
intestine,  staining  tliese  in  aniline  dyes,  and  examining  them  nnder  the  microsoope, 
I  find  this :  In  the  superficial  narts  of  the  necrosed  membrane  are  present  large  hiud- 
bers  of  miorococci  of  varions  kinds,  chiefiy  yarying  in  the  size  of  the  elements  and 
in  tiie  mode  of  aggregation.  These  micrococci  stain  well  in  Spiller's  purple  and  in 
methyl  blue,  and  are  present  only  in  the  necrotic  part«  of  the  ulceration,  in  which 
they  appear  irregularly  distributed.  But  in  .the  depth  of  the  tissue,  and  extending  in 
miuiy  cases  into  the  inflamed  snb-mncous  tissue,  are  seen  streaks  and  clumps  of 
minute  rod-shaped  bacteria,  which  coincide  as  regards  size  (length  and  thickness) 
with  the  bacilli  which  I  described  in  my  former  memoir,  the  single  organisms  being 
about  0.001  to  0.004  '<"".  long,  and  about  a  third  or  a  fourth  as  thick. 

In  his  fiirst  report  lie  described  the  situation  of  the  micrococci  in  the 
injtestine  somewhat  differently,  as  follows: 

From,  and  even  before  the  first  signs  of  necrosis  of  the  mucosa,  viz,,  when  the 
epithelium  begins  to  break  down  and  be  shed  from  the  surface,  there  are  found  maMet 
of  miorococci,  which  in  some  ulcers  occupy  ^  great  portion  of  d^ris.  (Report  of  the 
medical  officer  of  the  privy  council  and  local  government  board,  1876,  x>*  9b.) 

Again,  in  regard  to  the  ulcerations  of  the  mucous  membrane  of  th(| 
tongue,  he  says  in  his  last  report : 

I  have^  seen  in  the  super^cial  parts  of  the  ulcers  large  dumiNi  of  microoooci,  but 
the  depth  of,  and  extending  between  the  inflamed  muscular  tissue  I  have  fonnd  thu 
same  rod-shaped  organisms  as  mentioned  above ;  they  are  chiefly  in  spaces  betweei 
the  bundles  of  the  inflamed  connective  tissue,  forming  here  streaks  of  longer  or  shorts 
chains.     (Page  42.) 

In  his  first  report  this  was  stated  as  follows :     t 

In  the  ulceration  of  the  tongue  just  mentioned,  and  at  a  time  when  the  superficii 
scab  has  not  been  removed,  I  have  seen  masses  of  micrococci  situate  chiefl^  in  the  tissn 
of  the  papillffi,  bat  at  some  places  reaching  as  far  deep  as  the  Inflammation  eztendii 
(Page  99.)  ^ 

In  regard  to  the  similar  .lesions  of  the  epiglotis  the  following  lad 
guage  was  used : 

I  have  before  me  preparations  through  the  epiglottis,  the  submnooea  of  the  poi 
terior  surface  being  in  a  state  of  neoioms,  and  near  the  edge  so  broken  down  as  i 
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leave  there  a  dee^  nicer,  while  the  mucous  membrane  of  the  anterior  surface  is  only 
slightly  inflamed  in  its  submucous  tissue ;  in  this  I  find  lymphatic  yessels  filled  with 
micrococci,  &c.    (Pai;e  100.) 

As  to  the  appearance  of  the  lung  his  last  report  says : 

Sections  through  the  diseased  parts  of  the  lung  reveal,  in  preparations  stained  as 
aboTe,  the  presence  of  laree  numbers  of  micrococci  in  the  cavitv  of  the  bronchi  and 
air Tesicles,  but  not  in  alllungs,  since  I  have  found  lungs  in  which  they  were  alto- 
gether absent.  But  there  are  always  present  in  larcer  or  smaller  clumps  the  same 
minute  rod-shaped  organisms  as  mentioned  above.  They  are  imbedded  in  a  coaffulum 
filling  the  air  vesicles,  or  they  block  up  a  blood-vessel  in  the  wall  of  a  bronchiole  or 
air  vesicle.  In  the  air  vesicles  I  have  seen  exudation  cells,  white-blood  corpuscles  con- 
taining clumps  of  the  rods ;  they  are  well  brought  out  by  Spiller's  purple.  In  the  air 
vesieles  of  some  lungs  I  have  seen  them  grow  to  very  long  chains,  leptothrix,  ten, 
twenty,  and  more  times  the  length  of  the  single  rods.  These  rods  were  present,  not 
only  in  the  air  vesicles,  but  also  m  the  tissue  itself,  both  of  the  walls  of  the  air  veuolea 
as  veil  as  of  the  smaller  or  larger  bronchi.    (Pages  41,  42.) 

In  his  first  report  there  is  a  most  radical  difference  in  the  description 
of  the  situation  where  the  ndcrococci  were  seen : 

In  the  infiltrated,  firm,  more  or  lees  disintegrating  parts  I  find  great  masses  of  ml- 
crocoeci  filling  up  capillaries  and  veins,  and  also  contained  in  lymphatics  around  arteries. 
They  may  be  found  also  in  minor  bronchi  which  have  been  completly  blocked  up  by 
cheeiy  inflammatory  products,  but  there  the  masses  of  micrococci,  conspicuous  by 
their  blue  coloration  in  haematoxylin  preparations,  are  generally  present  in  greater  or 
smaller  lumps  between  the  outer  surface  of  the  plug  and  the  wall  of  the  bronchus. 

The  pleura  is  much  swollen^  and  contains  great  numbers,  continuous  layers,  of  lumps 
of  micrococci.  The  £ree  surface  of  the  membrane  is  in  many  parts  covered  with  them. 
The  exQdation  fluid  is  also  charged  with  them,  as  has  been  mentioned  above.  (Pairea 
100.101.)  V   -» 

That  is  lo  say,  in  1876,  Dr.  Klein  was  able  to  find  the  micrococci  not 
only  in  the  necrotic  parts  of  the  ulcerations,  but  he  fonnd  them /rom  and 
before  the  first  signs  of  necrosis;  he  found  them  extending  as  deep  into  the 
tissue  of  the  tongue  as  the  inflammation  'extended^  and  in  the  epiglottis  at 
a  point  where  tfie  suhmueous  tissue  was  only  slightly  inflamed  he  found  the 
h/mphatio  vessels  filled  with  micrococci.  In  the  lungs,  instead  of  the 
micrococci  being  confined  to  the  cavity  of  the  air  vesicles  and  bronchi 
as  he  desires  us  to  understand  from  his  last  report,  he  really  found  them 
in  the  infiltrated  and  firm  parts^  filling  up  capillaries,  veins  and  lymphatics. 
They  had  even  penetrated  to  the  pleura  which  contained  great  numbers 
and  continuous  layers  of  tJiem  ;  the  free  surface  was  covered  with  them,  and 
the  exudation  fluid  wa>s  charged  with  them.  Their  presence  in  the  pleural 
efinsion  is  sufficient  evidence  that  cross-section  of  bacilli  had  not  been 
mistaken  for  micrococci  in  the  tissues ;  and  it  may,  consequently^  be 
accepted  as  beyond  question  that  this  organism  existed  at  tbe  points 
named  in  the  report  of  1876. 

In  the  last  report  it  is  stated  that  the  rods  (bacilli)  are  found  <*  in  the 
bronchial  exudation,  in  the  jtiice  of  the  lung  tissue,  in  the  peritoneal 
exudation,  and  occasionally,  but  not  generally,  also  in  the  blo<Ml  already 
in  the  fresh  state.''  Sections  made  through  the  fresh  or  hardened, 
swollen  mesenteric  and  inguinal  lymph  glands  are  said  to  reveal  the 
presence  of  clumps  of  the  same  minute  rod-shaped  organisms.  Look- 
ing at  a  dump  of  these  organisms,  one  imagines  them  at  first  to  be  a 
zooglcda  of  micrococci,  but  using  oil-immersion  lenses  and  AbWs  sub- 
stage  condenser  it  becomes  cert&  that  they  are  undoubted  rods— some 
smooth  and  uniform,  others  more  or  less  *'  beaded.'' 

In  the  results  of  the  examination  of  the  tissues  it  will  be  seen  that, 
with  the  exception  of  the  lymph  glands  mentioned,  the  bacilli  of  the 
last  report  have  little  if  any  advantage  in  situation  over  the  micrococci 
of  the  first  report.  And  if  we  consider  that  the  organisms  of  Uiese 
glandsso  closely  resemble  micrococci  that  it  requires  oil-immersion  lenses 

Digitized  by  V^jOOQIC 


262         REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

and  ftQ  Abbe  condenser  to  make  a  distinotion,  and  that  even  under  such 
favorable  conditions  some  of  the  rods  are  more  or  less  ''  beaded,"  the 
reader  will  not  feel  so  certain  that  they  are  undoubted  rods  as  is  Dr. 
Klein. 

The  examination  of  the  tissues  of  mice  and  rabbits  which  have  died 
after  inooulation  with  the  more  or  less  septic  liquid  of  dead  hogs  can- 
not be  accepted  as  throwing  any  satisfactory  light  oo  so  difficult  aproblem, 
since  otiiers  cannot  fail  to  have  the  same  doubts  in  regard  to  Dr.  EJein's 
experimental  animals  that  this  gentleman  is  so  free  to  express  in  reg^ 
to  those  of  M.  Pasteur.  The  question  as  to  the  organisms  found  in  the 
tissue  of  animals  so  susceptible  to  various  forms  of  septicemia  as  mice 
and  rabbits  after  they  have  been  inoculated  with  morbid  products  ftpm 
hogs  which  have  died  of  a  disease  in  which  local  necrosis  and  gangrene 
is  not  uncommon,  is  one  which  can  only  complicate  the  real  issue  with- 
out in  any  sense  elucidating  it.  Indeed,  when  Dr.  Klein  tells  us  that 
he  has  '<  seen  a  good  many  pigs  inoculated  with  culture  of  the  bacteriam 
of  swine  fever,  which  beyond  the  swelling  of  the  glands  and  beyond  a 
tnmsitoryri8eofihebodytemperatureonl£e  second  and  third  day,  by  one 
or  even  two  degrees  0.,  showed  no  other  signs,"  we  have  strong  suspi- 
dona  that  the  ^ght  trouble  produced  was  of  a  septic  nature  rather  than 
a  mild  attack  of  the  destructive  swine  plague.  The  period  of  incubation 
in  swine  plague  is  much  longer  than  that  of  septicaemia ;  sometimes  it  is 
three  weeks :  generally  it  is  from  twelve  days  to  two  wetks,  and  it  is  only 
by  the  use  ox  enormous  doses  of  virus  that  I  have  succeeded  in  reducing 
it  to  four  or  five  days ;  and,  therefore,  when  we  are  told  that  in  these 
mild  attacks  the  period  of  incubation  was  but  two  or  three  days,  and 
that  in  at  least  one  case  there  was  a  rise  of  temperature  within  twenty- 
four  hours  (Ibid.^  p.  43),  the  ai^pearances  are  certainly  very  much  more 
in  fftvor  of  septicaemia  than  swine  plagne.  Certain  it  is  that  in  none  of 
my  numerous  inoculation  experiments  has  there  been  a  rise  of  temper- 
ature within  so  short  a  time.  As  I  write  this  I  have  just  returned  from 
making  ^fio$t  mortem  examination  of  a  pig  killed  in  the  last  stages  of 
the  acute  form  of  the  disease ;  this  was  one  of  a  lot  of  three  inoculated 
with  a  virus  so  virulent  that  not  one  of  a  considerable  number  of  swine 
that  have  been  inoculated  with  it  during  the  last  three  months  has  re- 
covered. With  so  virulent  a  virus  one  would  expect  the  incubation  to 
be  at  its  shortest  duration,  and  yet  neither  of  these  three  showed  any 
appreciable  signs  of  disease  up  to  the  twelfth  day.  All  sickened  at 
aoout  the  same  time,  and  to-day,  the  fifteenth  day,  all  were  so  extremely 
ill  that  the  most  careful  prognosis  would  be  death  of  all  within  forty- 
eight  hours. 

In  animals  which  have  died  from  the  disease  and  on  which  a  post- 
mortem  examination  was  not  possible  immediately  after  death,  I  nave 
also  found  bacilli  in  the  ])eritoneal  and  plural  effusion,  and  even  in  the 
blood.  A  photogra{)h  of  some  of  the  peritoiioal  effusion  dried  on  a 
covei*-glass  at  the  time  of  the  autopsy,  and  afterward  stained  and 
mounted,  shows  these  very  plainly';  this  photograph  has  been  repro- 
duced by  the  heliocaustic  process  and  accompanies  this  report  as  Plate 
XII.  Ifo  doubt  bacilli  would  also  have  been  found  in  the  solid  tissues 
of  this  animal :  but  these  organisms  were  the  result  of  changes  which 
occur  either  shortly  before  or  after  death,  and  have  not  been  found 
in  any  of  the  numerous  animals  which  I  have  destroyed  for  examina- 
tion when  in  the  earlier  stages  of  the  disease.  In  such  cases  the  peri- 
toneal, the  pletiral,  and  the  pericardial  effusions,  and  usuaUy  the  blood, 
are  found  to  contain  motionless  micrococci  of  the  figure-of-eight  form, 
but  often  united  in  chains  and  various-shaped  clusters. 
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In  the  many  cnltlyatioiis  which  I  have  made  firom  material  obtained 
from  slaughtered  animals  I  haye  never  found  bacilli  except  in  a  very 
few  cases  where  the  virus  was  not  obtained  until  after  contact  with  the 
air,  where  the  vacuum  tubes  had  not  been  properly  sealed^  or  where 
theaaimal  was  not  slaughtered  until  the  last  stages  of  the  disease.  A 
r>hot;ograph  of  a  preparation  made  &(Mn  one  of  these  cultivations  is  re- 
produced in  Plate  XI«  It  seems  to  be  a  perfectly  pure  cultivation  of 
micrococci  so  far  as  careful  examinatioii  with  the  microscope  is  able  to 
(ktermine,  and  it  was  so  virulent  that  three  pigs  inoculated  with  it  all 
contracted  the  disease  and  all  died. 

In  my  most  recent  investigations  I  find  that  the  peritoneal  effusion 
is¥)ften  impure  in  the  last  stages  of  the  disease.  In  such  cases  a  vari- 
ety of  organisms  appear  in  the  cultivations  made  with  this  liquid,  but 
pore  cultures  of  micrococci  are  still  obtained  firom  the  pleural  effusion, 
or  in  those  rare  cases  where  this  too  is  impure  the  pericardial  fluid  and 
blood  have  yielded  pure  cultures  of  micrococd*  A  fact  of  great  im- 
portance is  that  no  pure  cultures  of  bacilli  have  been  obtained,  and  that 
where  but  a  single  species  of  organism  has  multiplied  this  has  invaria- 
bly been  a  microooccus. 

Having  obtained  such  results  from  my  investigations,  and  having  re- 
peated them  over  and  over  again,  and  confirmed  them  with  virus  from 
Tarioos  parts  of  the  country,  I  cannot  bat  conclude  that  s^ne  plague 
18  due  to  a  mierococeus,  and  that  the  disease  produced  by  Br.  Klein's 
cultivated  baeiUi  was  a  form  of  septicaemia.  And  this  conclusion  is 
ccmfirmed  by  the  short  period  of  incubation  in  his  eases,  and  the  feust 
that  many  of  his  animals  showed  no  signs  of  disease  other  than  a  slight 
rise  of  temperature  and  an  enlargement  and  congestion  of  the  lymjdi 
glands. 

The  following  record  ot  experiments  contains  the  most  important  of 
those  which  have  been  made  since  my  last  report,  and  is  a  continuation 
of  the  evidence  upon  which  the  above  statem^its  have  been  made: 

Es^fmimmt  No.  l.-^Two  pigs  were  inoculated  June  28, 1883,  with 
viras  dried  on'qoills  and  sent  from  Indiana.  It  was  obtained  by  killing 
a  sick  pig  and  immediately  dipping  the  quills  in  peritoneal  and  pleural 
effusicm  and  the  exudation  liquid  from  the  lungs,  and  drying  this  after 
the  manner  practiced  for  preservation  of  vaccine  lymph.  In  this  case 
the  animal  from  which  the  virus  was  obtained  did  not  have  a  very 
severe  form  of  the  disease.  For  inoculation  the  virus  on  three  or  four 
quills  was  rubbed  up  with  2^  of  salt  solution  and  injected  under  the 
skin  of  ttiigh.  The  fourth  day  (July  2)  there  was  elevated  temperature 
(1(^<^  and  103^<^  F.)  and  slight  redness  at  the  point  of  inoculation.  The 
mk  day  there  was  diffused  redness  on  the  inner  side  of  both  thighs, 
an  eruption  of  small  ps^uka  on  the  thin  parts  of  the  skin  and  an  in- 
creased elevation  of  temperature  (103fo  and  104|o  F.).  July  5  to  9 
the  temperature  remained  at  or  above  105^  with  one,  and  reached  its 
highest  point  on  the  7th,  being  then  105|<^,  and  the  eruption  was  very 
plain  anid  extended  over  the  greater  part  of  the  surface  of  the  body. 
From  ibis  time  they  began  to  improve,  and  in  neither  case  was  the 
disease  fataL 

This  was  one  of  a  number  of  inoculation  experiments  made  to  obtain 
a  reliable  vims  for  experimental  pur|>oses,  and  is  recorded  to  illustrate 
the  above  remiudoi  in  regard  to  the  i)eriod  of  incubation. 

&!gfentnmt  So.  2. — ^Four  hogs  were  inoculated  July  7,  with  virus 
also  from  Indiana^  and  preserved  in  the  same  way  as  the  other,  but  was 
obtatned  from  an  outbreak  which  was  much  more  virulent  and  fatal 
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This  was  also  suspended  in  salt  solation  and  injected  hypodermically  in 
the  dose  2cc.  to  3^  at  the  inner  side  of  the  thigh. 

To  and  including  July  17,  or  for  the  first  ten  days,  there  were  small, 
hard  swellings  at^the  point  of  inoculation,  but  no  positive  siens  of  disease, 
and  the  appetite  remained  good.  There  were  considerable  variations 
in  the  temperatures,  but  it  is  doubtful  if  this  had  any  pathological  sig- 
nificance. July  18,  three  were  evidently  sick,  with  temperatures  of 
102|o,  105^,  and  106f  o  F. 

The  one  most  severely  affected  was  killed  July  21,  at  which  time  tbe 
temperature  was  104f  ^  F.,  and  there  was  complete  loss  of  appetite. 
The  point  of  inoculation  was  much  swollen,  the  enlargement  extending 
forward  under  the  abdomen,  and  was  about  6  inches  in  length  by  2 
in  breadth.  When  cut  across  it  was  found  to  be  dense  and  fibrous  and 
creaked  under  the  knife.  A  clear  lymph  flowed  from  the  cut  surfEM^ 
In  the  center  of  the  swelling  was  an  irregular  cavity,  1  to  2  inches 
across  and  partly  filled  with  dry  caseous  material,  reminding  one  of 
the  sequestrum  formed  in  fowl  cholera  when  an  inactive  virus  is  injected 
into  the  muscles  in  large  quantities.  The  right  lung  was  nearly  all  of 
a  deep-red  color  with  extensive  areas  of  infarction.  There  was  a  small 
quantity  of  effusion  in  the  cavity  of  the  thorax.  The  intestinal  tract 
was  congested  but  there  was  no  peritoneal  effusion. 

The  pleural  effusion  was  collected  in  vacuum  tubes  with  all  known 
precautions  to  prevent  access  of  atmospheric  germs,  and  hermetically 
sealed.  Cultivations  were  made  by  infecting  sterilized  nutritive  liquids 
in  the  cultivation  apparatus  with  small  quantities  of  this  pleural  effiusion. 
The  cultivation  liquids  used  were  pork  and  beef  broths  which  had  not 
been  neutralized  and  neutral  veal  broth.  All  the  attempted  cultivations 
were  successful,  and  the  organism  which  multiplied  was  of  identical  ap- 
pearance in  each — it  was  a  diplococcus  or  figure  eight  in  form,  and  had 
a  tendency  to  adhere  in  short  chains  and  small  clusters. 

This  organism  was  carried  through  three  cultivations,  each  apparatus 
containing  about  half  an  ounce  (15<^)  of  liquid.  August  2  experi- 
ment ISfo.  3  was  made  by  inoculating  2  pigs  with  the  thurd  cultivation 
of  this  micrococcus.  One  of  these  had  a  hypodermic  injection  of  4<^c- 
and  the  other  of  10^^  of  the  culti\ration  liquid.  This  was  made  on 
the  inner  side  of  both  thighs  and  with  the  latter  also  between  the  fore 
legs. 

There  was  swelling  at  the  point  of  inoculation  within  twenty-four 
hours  5  but  no  marked  increase  of  temi)erature  until  August  7,  when  it 
reached  105|o  with  one,  and  104f  o  with  the  other,  with  impaired  appe- 
tite, thirst,  and  shivering.  Two  days  later  the  skin  over  the  entire  ab- 
domen was  wrinkled,  flabby,  and  in  places  losing  its  epidermis.  From 
this  time  they  improved  in  general  symptoms  until  August  17,  when 
the  one  that  received  the  larger  quantity  of  virus  and  which  had  heen 
most  severely  affected  was  killed  for  examination.  At  this  time  there 
was  extensive  desquamation  of  the  epithelium  over  the  abdomen ;  the 
swelling  at  the  point  of  inoculation  had  softened  and  contained  pus. 
There  was  swelling  of  the  lymphatic  glands  of  the  inguinal  and  mesen- 
teric regions,  petechise  of  the  serous  membranes,  and  slight  peritoneal 
effusion.  ^ 

Experiment  No.  4.— Three  pigs,  Nos.  26,  27,  and  28,  were  inooolated 
June  9  with  a  cultivation  liquid  s^ded  from  the  virulent  effusion  of  a 
pig  that  had  died  from  the  result  or  inoculation  with  a  very  fatal  vims 
received  ^m  Illinois.  This  cultivation  liquid  contained  only  micro- 
cocci, the  appearance  of  which  are  very  well  shown  in  Plate  XI,  which 
was  reproduced  from  a  photograph. 
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SWINE -PLAGUE  MICROCOCCUS. 
Photo-micrograph  of  cultivation  liquid    X436. 
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SKPTir^     IJACTKHIA. 

Phnto-micrograph  of  Peritoneal    Effusion. 
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June  14,  all  had  elevated  temperatures  varying  from  104o  to  105f  o  F., 
increased  iMvst.  tacked  up  abdomens,  swelling  at  tbo  points  of  inocula- 
tion, rigors,  ana  secluded  themselves  in  their  bedding.  The  appetite 
was  still  fair. 

June  20,  there  was  complete  loss  of  appetite,  emaciation,  and  profuse 
diarrhea. 

June  29,  No.  27  died,  and  autopsy  revealed  congestion  of  intestines, 
hepatization  of  right  lung,  with  abundant  effusion  in  the  pleural,  peri- 
cardial, and  peritoneal  cavities.  Inocnlations  with  this  ef^ion  caused 
deatlj  of  another  pig  July  8,  after  showing  the  well-known  symptoms  of 
swine  plague. 

July  3,  No.  28  was  found  in  a  dying  condition  and  was  destroyed,  in 
order  to  get  fresh  material  for  examination  and  for  inoculation  experi- 
ments. 

July  6,  NjO.  26  died  in  convulsions  after  having  presented  the  charac- 
teristic symptoms  of  the  various  stages  of  swine  plague. 

The  notable  point  in  this  experiment  is  the  virulence  of  the  cultivated 
virus.  This  virus  was  a  pure  cultivation  of  micrococci  and  produced  fatal 
results  in  every  case.  The  results  of  our  inoculation  experiments  with 
cultivated  micrococci  have  heretofore  been  more  or  less  unsatisfactory, 
because,  while  the  symptoms  were  those  of  swine  plague,  the  disease 
produced  did  not  correspond  in  its  malignancy  to  the  swine  plague  which 
80  frequently  decimates  the  herds  of  the  West.  In  this  case,  however, 
the  disease  developing  as  a  result  of  inoculation  had  all  the  malignancy 
of  the  most  severe  outbreaks  which  I  have  ever  witnessed,  and  in 
subsequent  experiments  with  virus  obtained  from  these  animals  this 
&tal  tyi>e  has  been  retained  and  every  animal  inoculated  has  suc- 
cumbed. 

On  July  3,  pig  No.  34  was  inoculated  with  mixed  pleural  and  perito- 
neal effhsion  obtained  from  Ko.  28,  which  was  killed  that  day  in  the 
last  stages  of  swine  plague,  produced  by  inoculation  with  ciUtivated 
virus  as  detailed  above.  July  16,  the  temperature  was  104P  F.,  and 
there  were  periods  of  shivering.  From  this  time  the  progress  of  the 
attack  was  rapid;  there  was  a  red  blush  of  the  skin  over  the  abdomen, 
diarrhea,  loss  of  api>etite,  prostration,  and  tendency  to  hide  in  the  litter. 
July  18,  it  was  very  much  debilitated,  the  breathing  was  rapid,  and  it 
was  scarcely  able  to  walk.  It  would  undoubtedly  have  died  in  a  few 
hours.    It  was  killed  for  examination  and  for  pure  vims. 

Autopsy  showed  the  lungs  to  be  covered  on  pleural  surface  with  pete- 
chias, but  there  was  no  hepatization.  The  inguinal  and  mesenteric 
glauds  were  greatly  enlarged  and  congested ;  the  small  intestines  in- 
flamed; the  caecum  was  the  seat  of  three  large  ulcerous  patches,  1 
to  2  inches  in  diameter,  and  several  of  smaller  size.  These  were  black 
on  the  surface  and  on  sections  the  tissue  appeared  dense,  fibrous,  and 
pale.  The  ileo-csecal  valve  was  completely  covered  with  such  an  ulcer, 
and  the  mucous  membrane  of  the  stomach  was  much  congested. 

Thoroughly  sterilized  vacuum  tubes  were  filled  from  the  jugular  vein, 
from  the  right  ventricle,  and  with  the  pericardial  and  peritoneal  eflfu- 
^on,  each  of  which  were  abundant.  At  the  time  of  the  autopsy  small 
quantities  of  each  of  these  effusions  and  of  the  blood  were  dried  on 
c<>ver.glas8es  for  examination  in  the  laboratory. 

The  tubes  of  peritoneal  fluid  when  opened  emitted  a  very  disagree- 
able odor  of  putrefaction.  Stained  cover-glass  preparations  showed  that 
it  contained  both  micrococci  and  rods.  Cultures  of  the  same  contained 
nucrococci,  a  bacDlus  with  pointed  ends,  probably  the  Bacillus  hutyricus^ 


Digitized  by  V^jOO^  IC 


'266        BEPOBT  07  THS  COMMISSIONER  OF  4GBICnLTnBE. 

and  a  few  rods  of  bacterium  t^mo.  From  this  result  it  beoomea  an  in- 
teresting question  to  learn  if  these  various  organisms  really  existed  in 
the  peritoneal  liquid  at  the  time  of  the  animaPs  slaughter,  or  if  they 
were  introduced  irom  the  atmosphere  during  the  necessary  manipula- 
tions for  filling  and  sealing  the  yacaum  tubes.  In  other  words,  is  it 
possible  for  septic  bacteria,  in  diseases  which  produce  lesions  of  the  in- 
testines, to  penetrate  the  waUs  of  these  organs  and  multiply  in  the  peri- 
toneal effusion  before  the  death  of  the  anijoaal  f  In  a  fMmer  report 
(Annual  Beport  Department  of  Agriculture,  188<V  P-  ^2),  I  iiave  col- 
lected a  number  of  obseryations  which  se^n  to  answer  thk  question  in 
the  affirmative.  Fortunately  in  the  case  under  consideration  exaauna- 
tions  were  made  which  ftarniBh  satis&etory  evideaee  that  there  were 
various  forms  of  bacterial  organism,  in  the  fluid  of  the  pmtoneal  cavity 
before  the  death  of  the  animal.  Preparations  were  made  by  thoroughly 
drying  this  fluid  on  cover-glasaes  aa  soon  aa  the  abdominal  eavity  was 
opened,  and  in  these^  of  eouxse,  there  could  be  no  change  before  ezami- 
nattosn.  Such  preporationa  stained  and  mounted  ded^natrata  conclu- 
sively that  while  the  micrococci  predomiBated,  there  were  also  present 
a  Qonsideirable  number  of  bacilli.  These  observations,  which  w^re  made 
witti  the  greatest  pcecaationa  to  avoid  errors,  go  fur  to  reotmcile  the 
di£M»epancios  which  have  appeared  to  exist  in  the  results  of  the  vadoos 
investigations  of  this  disease^ 

Oover-gla^s  preparations  of  Mood  firom  the  jugular  presented  no  defl- 
ate bacterial  forms  ev^a  aftw  staining.  Cultures  of  this  blood  re- 
mained perfectly  sterile. 

The  perieardjlal  effusion  eontained  large  numbers  g£  microcoed ,  easily 
seen  both  in  unstained  fmd  stained  reparations*  Cultivations  ga^e 
pure  growths  of  micrococci. 

The  blood  from  right  ventricle  showed  aggregations  of  micrococci, 
and  cultures  of  thie  blood  produeed  a  puze  growth  of  the  same  organ- 
iso^ 

Sections  of  the  c»eal  ulcer  eontained  enormous  aggregations  of  mi- 
csococci  in  the  depths  of  the  cavity;  the  necrotic  portion  appeared  to 
'  consist  almost  entirely  of  these  bodies.  In  some  sections  small  colonies 
of  micrococci  were  found  in  the  deeper  parts  of  the  tissue.  No  rods 
cQohl  be  found  even  in  sectums  stsonedL  with  fiochsine^  a  stain  which 
Slttn  used  in  his  investigations. 

In  sections  of  the  spleeui  stained  in  various  ways,  no  organism  oonld 
be  detected. 

Sections  of  the  most  cong:ested,  mesenterio  gland  revealed  no  organ- 
isms within  the  gland  tissuOi  but  the  peritoneal  surface  and  its  serous 
covering  were  studded  with  micrococci,  interspersed  with  which  might 
be  seen  a  considerable  number  of  large  and  smaU  rods. 

Pig  No.  39  was  inoculated  July  17j  and  was  slaughtered  August  11, 
b^g  at  that  time  very  severely  aflEdoted,  and  presenting  well-marked 
symptoms  of  swine  plague.  The  mesenteric  vessels  were  congested^  as 
were  those  about  the  ileo-csBcal  valve^  but  there  were  no  ulcerations  at 
this  point.  The  Inngs  were  pale,  but  contained  a  number  of  dark-col- 
ored congested  patches.  There  wes  no  pleuj»l  effusion ;  the  pericardial 
cavity  contained  a  considerable  amount  of  liquid,  and  there  was  also 
slight  i>eritoneal  effiosion. 

Cultures  of  the  pericardial  fluid  ga^e  a  pure  gsowth  of  micrococci. 
The  vacuum  tubes,  filled  with  peritoneal  fluid,  were  preserved  until 
Septeinber  2,  and  were  then  found  to  contain  large  numbers  of  micro- 
cocci, but  no  other  organisms. 
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A  large  number  of  observations  similar  to  the  above  have  been  madet 
and  in  all  cases  where  a  pure  cultivation  has  been  obtained  the  organ- 
ism which  mnltiplied  was  a  micrococcns,  and  when  the  virulence  of 
soch  cultivated  micrococci  has  been  tested  by  inoculation  experiments 
typical  and  fatal  cases  of  swine  plague  have  resulted. 
Respectfully  submitted. 

D.  B.  SALMON,  D.  V.  JIf., 
Chief  of  Bureau  of  Animal  Industry. 
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Plate 


THE   GAPE -WORM  OF  FOWLS  DiQi^i^^^by^^OO^K:: 
^ynggmus  Irachealis  (v.Siebold.)  -  Sclerostoma  syngamus  (Diesing) 
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THE   GAPE -WORM  OF  fOW1,'S'!''"'^''>'^*^^8^'^ 
Syngamus  trachealis  (v.Siebold)  -  Scierostoma  syngamus  (Diesing) 
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THE  GAPE  DISEASE  OF  FOWLS,  AND  THE  PARASITE 
BY  WHICH  IT  IS  CAUSED. 


KMMOIB  Oy  A  VERMINOUS  EPIZOOTIC  DISEASE  OF  THE  PHEASANTRIES*  AND  ON 
THE  PAJOLSITE  WHICH  CAUSES  IT,  THE  STNQAMUS  TRA0HEALI8  (SIEB.),  SOLER- 
OSTOMA  STNQAMUS  (DIES.),  BY  M.  P.  MSONIN,  LAV  HE  ATE  OF  THE  INSTITUTE 
UOADEMIE  DES  SCIENCES),  MEMBER  OF  THE  S0CI£TE  DE  BIOLOOIE.  HONORARY 
ASSOCIATE  OF  THE  ROYAL  VETERINARY  COLLEGE  OF  LONDON,  ETC. 

[Translated  by  Dr.  Theobald  Smith.] 

For  several  years  past  the  pheasantries  of  the  hunting  forests  of 
France  have  been  ravaged  by  a  most  destructive  malady,  which  has 
killed  the  fowls  by  the  hundreds  and  even  thousands.  The  cause  is  a 
parasite,  a  so-called  red  worm,  which  develops  in  the  trachea  of  birds 
and  finally  suffocates  them.  Particularly  the  young  subjects,  from  six 
weeks  to  three  months  of  age,  are  apt  to  be  the  victims,  although  adults 
by  no  means  are  always  spared.  Thejjhief  symptoms  of  this  affection 
are  a  suppressed  or  aborted  cough  and  a  characteristic  gaping,  whence 
iB  derived  the  English  name  **  gapes."  It  appears  to  have  been  ob- 
served long  ago  in  England  and  America,  whilst  with  us  it  has  not  yet 
been  studied,  a  fact  which  seems  to  indicate  that  it  has  been  iutlx>duced 
from  England,  and  that  we  owe  its  introduction  to  commerce  by  which 
the  hunting  grounds  have  been  restocked. 

I  investigated  this  disease  on  the  site  of  its  activity  in  the  inclosures  of 
the  forest  of  Fontainebleau  in  1878  and  1879.  I  received  many  cadavers 
killed  by  the  red  worm  from  different  localities  of  central  and  northern 
France :  from  the  poultry-yard  of  Baron  Eothschild,  at  Bambouillet,  where 
the  daily  losses  amounted  to  1,200 ;  from  M.  de  Janz6,  of  Goumay ;  from 
the  duchess  de  la  Bochefoucault,  at  Montmirail :  from  the  inclosures 
at  Ghaateau-nQuf,  and  from  various  localities  of  Loiret  and  de  I'lndre. 
Finally  a  dispatch,  in  October,  1880,  informe<Jt  me  that  the  epidemic 
had  appeared  in  the  royal  pheasantries  at  Turin,  and  was  threatening 
to  do  much  mischief. 

This  disease  is  not  at  present  raging  on  the  continent  only.  For  ten 
years  it  has  been  the  cause  of  severe  losses  in  England.  Dr.  Grisp 
estimates  that  the  red  worm  destroys  annually  half  a  million  chickens, 
excluding  pheasants  and  partridges,  so  that  he  says  it  would  be  of 
truly  national  importance  to  find  the  means  of  preventing  the  invasion 
of  this  red  worm  or  of  destroying  it.*  Furthermore,  the  following 
statement  is  taken  from  the  report  of  the  meeting  of  the  London  Ento- 
mological Society,  October  1, 1879 : 

The  president  annoTUiced  that  Lord  Walsingham,  in  oonjunotion  with  other  gentle- 
men, had  placed  at  the  diaposal  of  the  council  the  sum  of  £100  to  be  awarded  in  two 
prizes  of  £50  each  for  the  loUowinff  eabjects : 

1.  The  bent  and  most  <^mplete  life  mstory  of  ScUroatoma  ayngamuBf  supposed  to 
prodGce  the  so-caUed  gapes  in  poultry,  game,  and  other  birds. 

*  This  moBomph,  finished  NoTember,1880»  has  reference  to  the  epidemics  in  the 
pbeuantrieso?  France.  Digitized  by  ^ 
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2.  The  best  and  moat  complete  Ufb  history  of  StrongyluB  pergraeUi9  (Cob.)y  supposed 
to  produise  the  grouse  disease. 

No  life  history  would  be  considered  satisfactory  nnless  the  different  stages  of  de- 
Telopment  were  observed  and  recorded ;  the  competition  was  open  to  naturalists  of 
all  nationalities.  Essays  in  English,  German,  or  French  were  to  be  sent  to  the  sec- 
retary of  the  society  on  or  before  October  15, 1^. 

Although  birds  only  are  concerned  in  this  matter,  it  is  obvious  that 
the  economic  interest  involved  in  a  solution  of  the  questions  con- 
cerning the  gapes  is  sufficiently  great.  The  scientific  interest  is  no  less 
BOy  because  there  are  to  be  determined  not  only  the  zoological  position  of 
the  worm  under  consideration,  and  its  r61e  in  the  terrible  disease  which 
destroys  the  gallinaceans,  both  domestic  and  wild,  but  also  its  mode  of 
reproduction,  a  point  hitherto  entirely  unknown. 

This  is  the  subject  of  the  present  memoir,  a  memoir  in  which  I  be- 
lieve I  have  cleared  up  all  the  i>ending  questions  upon  the  zoological 
position  of  the  red  worm,  on  its  anatomy  and  physiology,  on  its  roIe  as 
a  cause  of  the  gapes,  finally  on  its  embryogeny  and  metamorphosis, 
and  consequently  upon  its  mode  of  propagation,  and  upon  tilie  best 
means  of  preventing  its  multiplication  and  arresting  its  ravages. 

HISTOBIOAL. 

The  first  mention  of  this  disease  was  made  by  Dr.  Wiesenthal,  who 
observed  it  in  1799,  at  Baltimore,  Md.,  among  hens  and  turkeys.t  In 
1806, 1807,  and  1809^  Georges  Montagu|:  saw  this  epizootic  among  chick- 
ens in  England.  He  believed  that  of  all  the  birds  of  the  poult^  yard 
only  the  hen  could  be  its  victim,  because  he  observed  that  the  turke^B 
and  ducks  living  with  the  infested  hens  were  not  attacked.  He  ob- 
served the  same  malady  in  young  pheasants  at  a  time  when  they  as- 
sume the  livery  which  distinguishes  the  two  sexes,  and  in  partridges 
whether  the  locality  was  elevated  or  low  and  humid. 

Both  Wiesenthal  and  Montagu  recognized  that  this  disease  was  caused 
by  worms  occupying  the  trachea  and  extending  occasionally  to  the  phar- 
ynx, but  never  as  far  as  the  lungs.  They  found  as  many  as  twenty  at- 
tached to  the  mucous  membrane,  which,  together  with  the  lungs,  was 
in  tfn  inflamed  condition.  These  entozoa,  acting  finally  as  an  obstacle 
to  the  passage  of  air,  produced  death  by  asphyxia. 

Wiesenthal  did  not  occupy  himself  with  the  specific  determination  of 
the  worm,  but  Monta^  regarded  it  as  a  distome,  a  fasciola  (fiuke)  of  a 
particular  kind,  having  a  round  cylindrical  body  with  two  sucking 
disks,  borne  on  two  peduncles  of  unequal  length. 

Budolphi*  and  the  authors  of  his  time  continued  to  regard  the  cause 
of  the  gapes  in  the  gallinaceans  as  a  distome,  and  included  it  in  the  spe- 
cies IHstoina  lineare  (End.). 

Shortly  after,  helminthologists  discovered,  upon  a  variety  of  biixls,  a 
curious  parasite  likewise  inhabiting  the  trachea,  but  this  time  belong- 
ing to  the  order  of  nematodes,  and  esi>ecially  characterized  by  the  sin- 
gular habit  of  permanent  union  of  the  sexes.  Siebold  f  made  it  the  type 
of  a  new  genus— the  genus  Syngamus;  later,  however,  yielding  to  the 
observations  of  J^athusius,  he  renounced  his  first  idea  and  united  this 
helminth  with  the  strongyli  in  naming  it  Strongylus  tra>chealis.i 

After  the  creation  of  the  genus  Sclerosioma  by  Dujardin,  in  which  this 
author  unites  the  old  strongyli  possessing  a  mouth  which  is  armed  witli 

•Path.  Society  of  London,  October  15,  1872,  and  Med.  Timea,  1872,  p.  474. 
\Medical  and  Physical  Journal  (1799),  II,  p.  204. 

^Account  of  a  species  of  f  aeciola  whicli  infests  the  trachea  of  poultry,  with  a  mode  of 
Ctire,  2VaiM.  o/ihe  Wern^ianNat.  Hi$t.  Society ,  I  (1811),  p.  195, 
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a  toagh  ocKriaoeouB  capsule,  Diesing  placed  in  it  the  Stranfiyhu  triuAeaUB 
of  Kathnsins  nnder  the  name  of  SderMtawMi  syngamus.  finally  Dujar- 
din§  restored  for  this  parasite  the  old  genas  S^amua  of  Siebold,  and 
gave  it  the  old  specific  name  of  Syngamw  tracheoMa  of  the  same  author. 
Dajardin  ascribes  to  the  genus  Syngawms  the  following  characters : 

Woims  ordinarily  coupled  in  a  permanent  manner  or  by  union  of  the  integamente ; 
the  BuJe,  cylindrical,  much  smaller  than  ihe  irregnlarlv  cylindrical  female,  with  con- 
stricted neck  and  tail  tapering  to  a  point ;  head  (s^lobolar,  lar^.  supported  by  an  in- 
ternal corneous  capsule ;  mouth  large,  irregularly  roundedi  witn  six  or  seven  broad- 
ened lobes;  pharynx  provided  with  fleshy  papillse:  internment  folded  or  wrinkled 
without  nj^iuar  striad.  The  male  has  a  tmncated  taili  the  latter  provided  with  a  mem- 
biaaoiu  expansion  which  fastens  itself  to  the  integument  of  the  female.  The  fomale 
has  the  tul  conical,  elongated ;  vnlva  situated  anteriorly  at  the  base  of  the  oonstrio- 
tion  limBing  tibe  neck ;  eggs  large,  eUiptioal. 

The  following^  according  to  the  same  author,  are  the  characters  ot 
the  only  species,  Syngamua  trachedlis^  which  this  genus  includes : 

Body  soft,  colored  bright  red  by  a  liquid  interposed  between  the  viscera.  Male  4 
to  4.5»"  (.157— .177  inch)  long ;  .4™»  (.016  inch)  wide ;  enlarged,  obliquely  trancated 
head  abovt  .7>"«  (.026  inch)  broad«  Tail  tenninated  obliqndy  by  a  convex,  unilate- 
tH,  membranoiis  sac  or  bursa  .f&  to  .d"*  (.009  to  .012  inch)  long^  attached  to  the 
eoperior  border  of  the  Yulva  of  tne  female  and  supported  by  12  to  15  equal  rays.  Fe- 
male 13n»  (.512  inch)  long :  .3  to  1»»  (.01  to  .04  inch)  bioad,  irregularly  folded  and 
crinkled;  head  1.8<^  (.05  inch)  broad;  tail  resembling  an  elongated  cone;  anus 
l.S'n*  (.047  inch)  from  extremity;  projecting  vulva  at  the  base  of  a  neck  1.5  to  2*^"^ 
(.056  to  .08  inch)  long,  inclined  to  one  side ;  eggs  smooth,  eUiptioal,  .087  to  .093>»"' 
(.0034  to  .0036  inch)  k)ng.  with  a  short  tecminaTneck. 

Dnjardin  found  the  Syngamus  trachealis  to  the  number  of  five  pairs  in 
the  trachea  of  two  magpies  {Oorfm$  pioa)  at  Bennes.  He  was  able  to 
determine  that  even  after  maceration  the  male  could  not  be  separated 
from  the  female  without  rupture  of  the  integuments. 

This  parasite  has  been  found  by  Nathusius  either  in  Germany  or  in 
England  within  the  trachea  of  the  following  species :  The  swift  {Oi/psO' 
Im8  optct),  the  starling  {StMmus  vulgaris)^  the  green  woodpecker  {Pious 
nridU)y  the  pheasant  cock  {Pkasianui  gaMus)^  and  the  blagk  stork  (Oi- 
oonia  nigra)j  granting  that  it  was  the  same  species. 

What  relation  exists  between  the  two  parasites  of  the  bird's  trachea 
spoken  of  aboye — ^the  £BU3ciola  of  Montagu,  the  cause  of  the  gapes,  and 
the  SgngamuB  of  Siebold  f 

Dojardin  and  Diesing  regarded  as  entirely  erroneous  the  classifica- 
tion among  the  distomesof  the  parasite  found  by  Montagu  in  the  trachea 
of  birds  aiiected  with  the  gapes.  This  parasite  was  to  them  none  other 
than  the  Sjfngamus,  but  as  they  did  not  enter  into  any  details  concern- 
ing the  accidents  which  it  is  liable  to  produce,  some  doubts  appear  to 
have  remained  in  the  minds  of  French  helminthologists  concerning  this 
assimilation.  For  we  read  in  M.  Davaine's  treatise  on  Entozoa  (2d  ed. 
p.  37)  the  following  statement  concerning  the  parasites  which  cause  the 
gapes  among  the  Oallinae : 

These  entosoa,  which  for  a  long  time  have  been  referred  to  the  dlstomes,  are  proba- 
hlj  identical  with  the  Scleroatoma  syngamus,  a  nematode  worm,  to  which  the  perma- 
nent noion  of  male  and  female  has  giyen  a  particular  physiognomy  which  has  de- 
ceived the  earlier  obserrers. 

The  word  ^^  probably,"  in  the  above  extract  well  indicates  that  for  M. 
Dayaine  there  was  as  yet  no  certainty  that  the  gapes  was  caused  by 
the  Syingamua  trachealis  ;  there  was  only  a  probaoility.    Moreoveri  in 


*Synop8.  pp.  414,  415. 
Urckiv/Naf 


yuturgeachiehte^Wiegmtam  (1835),  p.  1. 
I L.  c,  1836. 
}  Hktaire  nai.  4e9  Mmfntkei  in  tuite$  a  JSi^on.   Boret,  Paris,  1845,  p.  8G0. 
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the  latesty  fdllest,  and  most  noteworthy  article  which  has  appeared  in 
France  on  the  subject  of  helminthology  as  applied  to  domestic  ani- 
mals,* the  author,  M.  Baillet^  without  saying  a  siogle  word  about  the 
terrible  disease,  the  gapes,  with  which  in  fiebct  he  does  not  seem  to  be 
acquainted,  limits  himself  to  noting  the  existence  of  Syngamus  by  the 
following  sentence : 

Before  oonolnding  the  tribe  of  scleTOstomes,  we  will  mention  the  genns  8yng€aikitt 
(Siebold),  a  parasite  of  yarious  birds  which  has  been  occasionally  observed  in  the 
trachea  of  the  cock  and  the  hen. 

This  is  all  he  says  of  this  parasite.  Up  to  the  present,  then,  there 
have  been  only  vague  conceptions  or  none  at  all,  concerning  the  patho- 
genic action  of  syngamus.t  Even  its  natural  history  is  poorly  known, 
since  in  a  remarkable  monograph  on  a  new  nematode  of  the  genus  Hed- 
rwrisX  Prof.  E.  Perrier,  citing  incidently  the  helminths  which  present  the 
peculiarity  of  a  male  united  permanently  to  a  female,  says,  concerning 
the  parasite  under  discussion,  page  6 : 

Among  the  nematodes  of  the  genns  Sifngamvts  the  male  liyes  attached  to  the  female 
^  means  of  a  oandal  snoking  disk  and  twines  himself  about  her  as  does  ihs  male  of 
MedmAs. 

This  last  statement  italicized  contains  an  error  which  proves  that  M. 
Perrier  had  not  yet  seen  the  syngames  in  the  position  which  they  occupy 
in  the  trachea,  for  the  male  is  never  coiled  about  the  female,  as  we  will 
show  further  on,  and  as  we  have  enabled  M.  Perrier  to  demonstrate  for 
himself. 

We  are  now  permitted  to  say,  after  having  studied  the  gapes  in  the 
various  pheasantries  of  central  f^rance,  and  the  environments  of  Paris, 
where  this  terrible  epizootic  has  claimed  thousands  of  victims,  that  we 
know  positively  that  the  parasite  which  causes  it,  the  so-called  forked- 
worm,  ore  red  worm  of  the  pheasant  breeders,  is  none  other  than  the 
Syngamus  trachealiSj  and  by  no  means  a  distome ;  we  know  that  it  cor- 
responds entirely  with  the  general  characters  traced  by  Dnjardin  and 
Gobbold,  if  we  except  a  considerable  number  of  anatomical  and  physio- 
logical details  which  we  have  to  add  or  to  rectify,  and  its  migrations 
and  habits  which  have  thus  far  remained  wholly  undescribed.  There 
was  complete  iterance  of  its  mode  of  development,  reproduction,  and 
its  transmigrations.  All  these  we  have  been  able  to  follow  experiment- 
ally or  in  the  poultry-yards,  and  hence  to  deduce  the  most  rational  in- 
^cations  to  combat  the  gapes  successfally  and  to  arrest  its  spread. 
Experience  has  fully  confirmed  our  deductions. 

ZOOLOOIOAI.  AND  ANATOMIOAI.  DESCRIPTION. 

We  must,  at  first,  rectify  the  diagnosis  of  the  genus  and  species  as 
given  by  the  authors,  because  it  appears  to  us  faulty,  especially  in 
tiiat  which  refers  to  the  mouth-parts.  We  present  the  following  diag- 
nosis of  the  genus : 

Mouth  large,  supported  by  a  hollow,  hemispherical,  chitinous  capsule^ 
its  background  furnished  with  six  or  seven  chitinous,  cutting  papiUs; 
border  thick  and  turned  back  {retroussi)^  cut  into  six  symmetri<»l  lobes, 
united  to  the  integument  by  its  entire  external  face,  and  furnished  by 
it  with  four  equal  membranous  lips,  which  form  a  prolon  gation  to  the  lobed 
border  of  the  capsule.    To  this  they  are  united  by  four  bands,  which 

*  Article  ffeltninthe.  Diet.  VitSrin.  of  Bouley  and  Reynal,  vol.  DI.  Paris,  1866. 
f  According  to  Cobbold  the  Syngamus  is  the  sole  oanse  of  the  gapea^ 
X  NoMveUes  ArMees  du  MuseumyVol,  VII.,  ParlB,  1871. 


Digitized  by  VjOOQIC 


BUREAU  OF  ANIMAL   INDUBTBT.  273 

attach  the  commissures  of  the  lips  to  the  four  deeper  notches  between 
the  lobes  of  the  capsule.  Female  fixed  by  its  mouth  to  the  tracheal 
maoous  membnme  of  its  host;  the  male  likewise  attached  by  its  mouth 
to  the  same  mucous  membrane^  and  united  immovably  by  its  caudal 
bursa  to  the  vulva  of  the  female,  around  which  it  is  soldered,  as  it  were. 
The  two  spicules  equal,  conti^ous,  extremely  fine,  and  very  short 
O^a  provided  with  a  valve  at  each  end  of  the  longer  axis.  The  eeMike 
embryos  are  developed  within  the  uterus  of  the  female  whence  they 
emerge  only  at  the  death  of  the  latter.  Cuticle,  with  very  delicate 
Btiise,  disappearing  with  age,  but  persisting  in  the  cervical  region. 

Are  there  several  sx)ecie8  of  Syngamusf  Up  to  the  present  time  hel- 
miDthologists  have  agreed  to  admit  but  a  single  species,  the  Syngamm 
tradimlis  of  Siebold ;  but  the  characters  which  they  attribute  to  it  differ 
in  certain  points  from  those  of  the  species  which  we  have  studied  as  in- 
festing the  pheasants  in  France.  Thus  the  latter  attains  twice  the 
dimensions  given  by  Dujardin.  The  head  of  the  male,  says  this  ob- 
server, is  obliquely  truncated,  while  in  the  si>ecies  examined  by  us  it 
i8  squarely  terminal.  The  tail  of  the  female,  Dujardin  continues,  is  an 
elongated  cone  and  the  anus  1.2"»™  (.047  inch)  from  the  extremity, 
while  in  the  parasite  of  onr  pheasants  the  tail  is  either  abruptly  conical 
or  rounded  like  a  stump  and  pointed ;  in  other  words,  it  has  the  form 
of  a  cylindro-conical  appendage,  springing  from  the  middle  of  the 
rounded  posterior  extremity  (Plate  I,  Fig.  3) ;  the  anus  opens  at  the 
base  of  this  small  tail,  which  is  not  more  than  .1  to  .2°'°'  (.004  to  .008 
inches)  long. 

Unless  there  was  some  error  of  observation,  or  some  typographical 
mistake  in  the  figures,  or  unless  Dujardin  had  not  seen  the  highest 
degree  of  development  which  the  syngames  attain,  the  parasite  of  the 
pheasant  would  constitute  a  distinct  species,  or  at  least  a  variety. 

Without  wishing  to  decide  this  question,  which  is  only  possible  by 
making  a  direct  comparison  of  the  individuals  found  on  different  species 
of  birds,  we  shall  give  the  diagnosis  of  Syngamus  trachealls  after  the 
species  or  variety  which  infests  the  pheasants  before  offering  a  detailed 
descriptk>n. 

Body  cylindrical,  becoming  with  age,  in  the  female  only,  more  or  less 
sinuous  or  tonilose ;  colored  bright  red  by  the  coloring  matter  of  the  ab- 
sorbed blood  which  tinges  the  nutritive  fluid  interposed  between  the 
organs. 

Male  2°»™  (.079  inch)  long  and  .2°>"  (.0078  inch)  broad  at  the  beginning 
of  union  with  the  female,  and  reaching  a  length  of  6"°»  (.236  inch)  nnd 
a  breadth  of  .5""*  (^.02  inch)  at  the  end  of  ovulation.  Body  always  cylin- 
drical, surpassed  m  its  diameter  by  that  of  the  head  by  .2°™  to  .3"*" 
(.0078— .012  inch);  posterior  extremity  slightly  club  shaped,  inclined,  ob- 
lique, terminated  by  a  membranous  bell-shaped  sac  or  bursa,  higher 
anteriorly  than  posteriorly,  where  it  is  cleft  and  notched  along  its  entire 
boiKlit,  supported  by  twelve  simple  rays,  united  to  the  vulva, 

IVwaa/e  about  5"«»  (.197  inch)  long  and  .35">"  (.0137  inch)  broad  at  the 
beginning  of  copulation,  attaining  a  length  of  20°*"*  to  22*"'"  (-787 — .866 
in&},  and  a  breadth  at  the  middle  of  the  body  of  1.1""  (.043  inch)  at 
the  end  of  ovulation  ;  body  at  first  cylindrical  with  delicately  striated 
mt^^uient,  becoming  later  more  or  less  sinuous,  torulose,  and  smooth, 
thaatriie  jiersisting  only  in  the  cervical  region.  Head  1""  (.030  inch), 
broftd  at  the  period  of  complete  development,  surpassing  the  diameter 
of  tibeneck  by  .2""  (.0078  inch),  which  is  itself  smaller  by  .3™"  (.0118 
incfc)  Uian  the  diameter  of  the  middle  of  the  body.  Vulva  springing 
from  tlie  base  of  an  inclined  neck,  which  is  1.5^  to  3""  (.059— .118  inch) 
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lonpf.  Ova  innumerable,  Bmooth,  elliptical,  .086»«  to  .W^  (.0033— .0035 
inch)  lonfi^,  and  .05'°'^  (.002  inch)  broad,  each  pole  dosed  by  a  hood-like, 
hemispherical  valve,  which  becomes  entirely  detached  at  the  time  of 
hatching.  Embryos  eel-like,  developed  in  the  body  of  the  female,  which 
sets  them  at  liberty  only  by  its  death  and  the  destruction  of  its  body; 
at  birth  they  measure  .28"^"*  (.011  inch). 

Eahitat  of  the  adults, — Trachea  of  pheasants. 

Wo  shall  now  study  in  detail  the  various  parts  of  the  body  in  the  fol- 
lowing order: 

1.  The  general  envelope  of  the  body,  consisting  of  the  cuticle  and  the 
muscular  layer  lining  it ;  2,  the  digestive  tube  with  its  accessory  parts; 
3,  the  nervous  system  ;  4,  the  system  of  excretory  vessels ;  5,  the  male 
and  female  genital  apparatus  as  it  exists  in  the  most  highly  developed 
adults. 

Body  envelope. — ^The  cuticle  (Plate  I,  Fig.  5,  a,  a)  is  veiy  thin,  aboat 
^()5]um  ^,002  inch)  thick,  diaphanous,  in  appearance  homogeneous,  for  we 
have  been  unable  to  distinguish  several  layers,  as  has  been  done  with 
the  larger  nematodes.  In  young  subjects  it  bears  fine  transverse  stri», 
but  in  old  and  united  pairs  of  which  the  female  is  bearing  eggs,  and  es- 
pecially when  these  eggs  contain  well-developed  embryos,  the  stri»  of  the 
trunk  are  completely  effaced,  but  persist  on  the  neck,  where  they  can 
be  best  seen  in  the  female,  in  which  they  are  .087"^  (.0034  inch)  apart, 
each  fourth  or  fifth  being  deeper  than  the  rest.  Around  the  mouth  the 
cuticle  expands  like  a  collar  or  gamopetalous  corolla,  with  four  equal 
rounded  divisions  forming  four  lips.  At  the  same  time  it  furnishes  a 
broad  margin  to  the  thick  and  scalloped  border  of  the  buccal  armature. 
In  the  male  the  cuticle  goes  to  form  the  caudal,  bell-shaped  bursa, 
which  is  cleft  posteriorly  and  longer  anteriorly,  the  latter  aspect  beiug 
probably  the  true  dorsal  aspect  of  the  worm.  This  bursa  is  supported 
by  six  simple  rays  on  each  side.  It  caps  the  hemispherically  projecting 
vulva  of  the  female  and  is  united  to  it  so  intimately  that  even  after  the 
death  of  the  worms  and  their  maceration  in  water  it  becomes  torn  be- 
fore it  can  be  separated  from  the  vulva. 

The  muscular  layer  which  lines  the  internal  surface  of  the  cuticle 
forms  four  longitudinal  bauds,  as  among  the  other  nematoid  worms,  two 
dorsal  and  two  ventral,  separated  from  each  other  by  fbur  linear  inter- 
vals. These  muscular  tracts  are  very  delicate  and  permit  the  internal 
organs  to  be  seen  through  them.  Only  the  superficial  layer  is  distin- 
guishable. It  consists  of  longitudinal  fusiform  fibers  ^Plate  I,  Fig.  5,  h) 
and  is  lined  with  parenchymatous  cells,  which  may  oe  regarded  as  a 
deeper  muscular  layer. 

JOigestive  apparatus. — In  the  digestive  tract  three  regions  may  be  dis- 
tinguished— the  mouth,  the  cBsophagus,  and  the  intestine. 

The  mouth  (Plate  I,  Fig.  4,  Aj  B)  opens  on  the  anterior  extremity  of 
the  body.  It  is  surrounded  by  four  eaual  symmetrical  lips  already  de- 
scribed. At  the  four  commissures  of  these  lips  may  be  seen  four  strong 
bands  or  nervures,  which  unite  the  membraneous  labial  circle  to  the  cori- 
aeeous  armature  of  the  mouth.  This  armature,  made  u])  of  brown  chi- 
tine,  has  the  form  of  a  complete  hemispherical  capsule  or  cupule,  the 
thick  border  of  which  is  divided  into  symmetrical  but  unequal  lobes. 
Thene  consist  of  two  large  lateral  lobes,  each  corresponding  to  a  lip, 
two  small  anterior  ones  corresponding  to  the  anterior  lip  and  two  small 
posterior  corresponding  to  the  posterior  lip.  At  the  opposite  and  eym- 
metrical  notches  at  the  extremities  of  the  large  lateral  lobes  are  in- 
serted the  bands  or  ligaments  which  separate  or  which  unite  the  mem- 
branous lips.     The  bottom  or  background  of  the  buccal  cavity  is  a 
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true  pharynx,  to  whicb  is  attached  the  snperior  end  of  the  (Bsophagus. 
It  is  pierced  bj  a  round  aperture  opening  into  the  cesophageal  cavity. 
On  the  perii)hery  of  this  opening  are  disposed  six,  sometimes  seven,  radi- 
ating papillte,  hard  like  the  ca[)sule  itself,  with  dorsal  cutting  e<lge8, 
Tbey  are  real  fixed  lancets,  performing  a  function  similar  to  those  of 
the  Burgical  instrument  known  under  the  name  of  bdellometer  of  Scar- 
landi&re. 

The  oesophagus  (Plate  I,  Pig.  5,  e)  is  relatively  short,  extending 
from  the  pharynx  to  the  middle  of  the  neck;  it  is  club-shaped  and  very 
thick.    Its  lumen  appears  to  us  tetniquetral  rather  than  triquetral,  as 
among  other  nematoid  worms.    In  fact,  the  pharyngeal  insertion  of  the 
tabe  is  crucial,  i.  a.,  with  four,  not  three,  branches  (Plate  I,  Fig.  4,  A). 
The  mucous  membrane  is  surrounded  by  a  longitudinal  mu8cular  layer, 
which,  in  turn,  is  enveloped  by  a  layer  of  very  stout  radiating  fibers, 
longer  inferiorly.    The  whole  is  inclose<l  in  a  structureless  membrane. 
The  upper  extremity  of  the  intestine  into  which  tlie  a3Sophagus  0[>ens  is 
very  wide.    It  is  continued  by  a  straight,  wide,  cylindrical  tube,  lined,  in 
its  entire  extent,  with  browniwh,  distinctly  nucleated  cells,  and  termi- 
nates in  a  short  oblique  rectum,  having  the  form  of  an  inverted  cone. 
The  anus  is  situated  at  the  base  of  the  very  short  tail  which  measures 
only  1,  to  .2"^  (.004 — .OOSiuch)  in  length.    It  apiiears  to  open  most  com- 
monly on  the  dorsal  afipect,  that  aspect  whicn  is  opposite  to  the  incli- 
nation of  the  head  and  neck  or  to  the  vulva.    This  is  due  to  the  spiral 
twisting  of  the  female  body  when  the  uterus  is  laden  with  eggs.    The 
anus  of  the  male  opens  near  the  notching  of  the  caudal  bursa  posteriorly. 
This  shows  that  in  the  male  also  the  ventral  aspect  is  uppermost,  which 
in  the  female  is  indicated  by  the  vulva.    In  both  sexes  the  anus  is  very 
small;  and  in  fact  an  animal  food,  made  up  of  the  blood  of  the  host, 
ought  to  furnish  a  very  small  quantity  of  solid  waste. 

Nervotis  ayntem. — ^The  nervous  system  of  Syngamus  trachealisy  like 
that  of  the  larger  number  of  the  higher  nematodes,  consists  of  a 
flattened  ganglion  forming  a  collar  about  the  oesophagus,  and  giving  off 
fourquite  symmetrical  cords  anteriorly  and  tour  posteriorly.  The  former 
pass  to  the  mouth  parts,  the  latter  to  the  digestive  and  reproductive 
organs. 

Secretory  apparatus, — The  most  eminent  helminthologists,  among  them 
Bastian,  Schneider,  and  E.  Perrier,  have  seen  in  certain  nematodes 
secretory  structures  comi)osed  of  utricles  sometimes  double,  provided 
with  a  canal  which  opens  on  the  skin  in  the  middle  of  a  papilla.  These 
structures  have  been  observed  near  the  posterior  extremity  of  the  body 
iu  the  male,  and  in  the  region  of  the  neck  in  both  sexes.  We  have 
sought  them  without  success  in  the  Synffamus  of  the  pheasants.  Once, 
however,  we  saw,  quite  distinctly,  an  oblique  canal  opening  on  the  skin 
a  little  below  the  oesoi^hageal  nervous  ring  and  arising  from  a  glandular 
mass  situated  in  the  region,  where,  in  Plate  I,  Fig.  6,  we  have  shown 
the  position  of  the  longitudinal  fusiform  muscular  fibers.  Along  the 
c&hophagus  and  under  the  same  muscular  layers  there  is  situated  an 
elongated  club-shaped  gland,  which  opens  at  the  base  of  the  pharj-ngeal 
caimule  (Plate  I,  Fig.  5,  d).  This  is  a  true  salivary  gland;  its  walls  are 
liued  with  ovoid,  doubly-nucleated  cells. 

Reproductive  apparatus :  Qenital  organs  of  the  male  (Plate  IT,  Fig. 
7).~in  the  nematodes  generally  the  testes  consist  of  a  long  tube  uni- 
formly cylindrical  in  its  whole  extent  from  .1  to  .2°*"  (.004 — .008  inch) 
in  diameter.  In  the  male  syngame  of  the  pheasants  it  presented 
quite  characteristic  differences  from  the  known  type.  It  is  possible  to 
see,  through  Uie  translucent  tissues  of  the  body^  and  still  better  when 
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the  testicle  has  been  forced  out  of  the  body  of  the  worm,  a  large,  abrupt 
expansion  of  the  tube  1°>"  (.04  inch)  firom  its  inferior  termination. 
This  bagpipe-like  enlargement  gradually  contracts  anteriorly  and  cod* 
tinues  as  a  c.yliudncal  tube  sh'ghtly  narrower  than  at  its  commencement 
At  the  mifhlle  of  the  worm's  body  it  twines  about  the  intestine,  then  re- 
dosceuds  and  terminates  in  a  culde-8a<:  near  the  posterior  extremity. 
The  disposition  of  this  seminiferous  tube  may  be  better  seen  when,  by 
a  fortunate  compression,  or  a  patient  dissection,  it  has  been  forced  oat 
of  the  body.  The  three  portions  of  which  it  is  composed  may  then  be 
readily  distinguished:  the  first  as  a  vas  deferens,  the  second  as  a  vesi- 
en  la  seminalis,  and  the  third  f  which  coils  at>out  the  intestine)  as  the  tes- 
ticle proper.  The  latter  is  filled  with  an  opaque,  amorphous  substance, 
thecontents  of  the  vesicula seminalis  and  the  vas  deferens  being  likewise 
opaque  but  segmented  into  granular  coqiusclesof  very  varying  forms, 
having  each  a  nucleus  of  .01  to  .03*""  (.0004  —  .0012  inch)  in  diame- 
ter. These  are  the  sperm  at  ozoids.  The  vas  deferens,  about  .076"" 
(.003  inch)  in  diameter,  opens  at  the  posterior  extremity  of  the  body 
in  the  center  of  the  caudal  bursa,  between  two  very  small,  short,  and 
nei^rly  straight  spicules,  the  extremities  of  which  rest  immovably  in  the 
vapina  of  the  female.  The  vesicula  seminalis,  enlarged  in  the  form  of 
a  pear,  has  its  walls  made  up  of  muscular  fibers  which  are  all  obliqnely 
placed  and  inserted  into  a  longitudinal  raph6  like  the  b.arb8of  a  feather 
into  the  shaft.  The  object  of  this  arrangement  undoubtedly  is  to  cause 
the  expulsion  of  thespermatozoids  and  their  projection  inta  the  vagina 
of  the  female,  the  long  duration  of  this  function  requiring  a  special  and 
powerful  apparatus. 

Fiinale  gmiial  apparatus  (Plate  II,  Fig.  6). — As  in  almost  all  nema- 
todes, the  female  generative  organs  comprise  a  uterus  with  two  long 
branches  narrowing  abruptly  into  a -tubular  portion,  the  ovary  proper. 
We  have  not  been  able  to  discover  a  bag-pipe-like  swelling  near  the 
commencement  of  the  ovary  which  E.  Perrier  has  seen  in  the  Hedrurig 
armata,  and  which  he  calls  the  copulation  pouch  (vesicula  copulatrix). 
Neither  this  pouch  nor  anything  similar  to  it  exists  in  the  syngame. 

The  vulva,  as  has  been  statecl,  is  a  small  opening  pierced  through  the 
summit  of  a  heniispberical  papilla  which  is  permanently  covered  by  the 
caudal  bursa  of  the  male.  The  vagina,  the  canal  which  penetrates  the 
papilla,  is  very  narrow.  Lodging  the  spicules  of  the  male  it  serves  as  a 
passage  for  the  spermatozoids  which  the  male  pours  into  it  during  his 
entire  adult  existence.  It  will  be  readily  understood  that  it  never  ful- 
fills the  function  of  oviduct,  since  the  inseparable  union  of  male  and  fe- 
male renders  the  discharge  of  ova  through  the  vagina  impossible. 

The  vagina  is  continued  into  a  short,  enlarged  uterus,  about  .6"^  (.024 
inch)  long  and  broad,  which  divides  into  two  long  cylindrical  horus, 
having  a  diameter  of  .'^^^  (.012  inch)  at  the  base  and  .25°°»  (.009  inch) 
at  the  apex.  They  are  about  three  times  as  long  as  the  intestine,  about 
which  they  coil  in  the  most  capricious  windings.  The  uterus  and  ils 
horus  are  filled  with  ova,  the  development  of  which  proceeds  with  the 
age  of  the  worm,  as  we  shall  see  further  on.  Eaeh  bom  at  its  apex 
contracts  abruptly  into  a  short  cone,  and  is  continued  by  a  small  tobe 
about  .05™™  (.002  inch)  in  diameter,. which  might  be  likened  to  a  Fal- 
lopian tube.  After  a  distance  of  3°*"*  (.118  inch)  these  tubes  gradually 
dilate  into  tubes  of  twice  their  diameter,  filled  with  spherical,  graualar 
corpuscles,  compressed  and  crowded  together  in  one  or  two  rows.  These 
are  the  ovules,  the  tubes  containing  them,  the  ovaries.  As  long  as  the 
uterine  horns,  these  tubes  are  wound  in  a  thousand  diflFerent  ways  about 
the  intestine,  then  coMtract  each  into  a  tube  as  narrow  as  the  Fallopian 
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tabes  (or  ovidncfs),  ooDtaininpf  only  amorphous  matter,  and  lastly  ter- 
miuate  in  a  culde-sac  devoid  of  dilatation  or  enlargement. 

Amongst  the  ova  filling  the  ntems  and  its  horns,  we  have  determined 
the  prenence  of  spermatozoids  closely  resembling  those  contained  in  the 
vesicnla  seminalis  and  the  vas  deferens  of  the  male,  but  we  have  not 
8aa;eeded  ii;  seeing  them  elsewhere.  W«  believe  that  the  fecundation 
is  effected  in  the  uterine  horns  near  the  ovarian  extremity  upon  the 
ovules  brought  there  by  the  Fallopian  tubes,  since  there  is  here  no  or- 
gan similar  to  the  vesicula  copulatrix,  which  E.  Perrier  has  pointed  out 
in  the  Hedruris  armata. 

EMBBYOGENY  AND  DEVELOPMENT. 

It  has  already  been  stated  that  the  narrow  terminal  extremity  of  the 
ovary  is  filled  with  a  finely  granular,  amorphous,  opaque,  and  homoge- 
neous substance.  On  approaching  the  coiled  portion  of  the  ovary  this 
graoular  matter  is  seen  to  unite  into  spherules,  which  are  the  ovules 
proper.  They  are  ranged  in  a  single  row  owing  to  the  narrow  tube,  the 
internal  diameter  of  which  they  almost  fill  up.  In  the  wider  portion  of 
the  ovary  they  range  themselves  in  two  or  three  rows.  Near  the  ovi- 
dnet  (Fflilopian  tube)  they  first  become  slightly  ovoid,  with  a  long  di- 
ameter of  .08""  (.003  inch),  and  they  possess  a  distinct  germinal  spot 
and  vesicle.  Still  without  shell  or  distinct  envelope,  they  are  led,  one 
by  one,  through  the  oviduct  into  the  corresponding  uteriae  horn,  where 
they  find  themselves  in  contact  with  the  spermatozoids,  and  where  they 
become  inclosed  in  a  shell.  When  this  is  completed,  and  the  egg  con- 
sequently perfect,  it  presents  the  form  of  an  ellipsoid,  with  a  long  di- 
ameter of  .09""  (.0035  inch)  and  a  short  oue  of  .05""  (.002  inch).  The 
egg  is  not  truncated  nor  provided  with  a  neck  at  each  extremity,  as  is 
the  case  with  many  nematodes.  There  is,  on  the  contrary,  at  each  pole 
a  thickening,  hemispherical  externally  and  almost  flat  within  (Plate  II, 
Kg.  8,  A,  B,  C).  Tiiis  is  an  actual  cover,  detaching  itself  completely 
vhen  the  embryo  emerges.  Only  the  empty  ovum,  therefore,  is  really 
truncated  at  its  two  extremities. 

In  the  uterine  horns  the  ova  undergo  complete  segmentation.  Their 
vitellus  divides  into  2,  4,  8,  16,  &c.,  small  spheres,  which  assume  the 
mulberry  form  (Plate  II,  Fig.  8,  A).  The  development  proceeds  in  the 
lateral  regions  of  the  egg  (Plate  II,  Fig.  8,  B),  and  at  its  close  the 
embryo  may  be  seen  rolled  up  in  the  form  of  a  circle  or  a  figure  of  eight. 
The  egg  w  now  .1""  (.004  inch)  long  and  .06""  (.0024  inch)  broad. 

Bat  it  is  not  to  be  supposed  that  all  the  developmental  phases  of  the 
ovum  can  be  followed  out  in  every  syngame.  Only  in  case  of  the 
largest  specimens  can  this  be  done  by  examining  successively  tht*  genital 
orgaos  of  the  female,  from  the  extremity  of  the  ovaries  to  the  body  of 
the  aterus  after  they  have  been  tiiken  from  the  body  and  well  si)read 
out^  It  is  also  possible  to  trace  the  series  of  successive  transformations 
which  the  ovule  undergoes  from  the  embrjonic  to  the  perfect  state  by 
examining  a  seties  of  females  from  the  moment  of  their  sexual  union 
with  the  male  to  that  of  their  greatest  development.  Thus  in  the  syn- 
games  recently  conjugated,  at  a  time  when  the  female  is  scarcely  5"" 
(-2  inch)  long,  only  spheroidal  ovules  are  found  in  the  uterus  and  its 
appendages,  which  are  very  short,  but  slightly  developed,  and  not  dis- 
tinct from  the  ovaries,  their  diameters  being  the  same.  When  the 
female  has  reached  a  length  of  I*'"  (.4  inch),  the  uterus  and  its  horns, 
W)w  quite  distinct,  contain  eggs  fully  formed  and  indoseil  in  a  slit*!!, 
bot  the  vitellus  is  nut  yet  segmented.    When  the  body  is  15""  (.59  , 
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inch)  long:  the  vitellns  is  already  sejormented,  and  ha«  even  passed 
bej'oud  the  morula  stage,  as  many  of  the  egg»,  particularly  in  the  body 
of  the  uterus,  reveal  the  e?nbryo  in  process  of  development.  Finally, 
when  a  length  of  20  to  22""  (.787-.866  inch)  has  be^n  reached,  ejjjrs 
containing  fully  formed  embryos,  rolled  up  and  moving  within  their 
narrow  prison,  are  observed  in  tbe  two  divisions  of  the  uterus.  At  this 
period  they  may  be  forced  out  of  the  shell  by  pressure  between  two 
glass  slides ;  the  covers  at  the  extremities  detach  themselves  completely 
and  the  embryo  emerges  through  either  opening.  When  it  leaves  the 
egg  spontaneously,  an  act  we  have  frequently  observed  in  the  water, 
the  cepbalic  extremity  always  emerges  first. 

The  embryo,  on  leaving  the  egg^  exactly  resembles  an  aganions  an- 
guillula  (Plate  11.  Fig.  8,  D).  It  is  about  .28"'"  (Ml  inch)  long,  and 
has  a  diameter  of  MS"^  (.0006  inch)  at  the  middle  of  the  body.  The 
obtuse  anterior  extremity  reveals  a  punctiform  month,  opening  in  the 
middle  of  a  papilla  and  continued  into  an  oesophagus  which  occa])ie8 
the  cephalic  third  of  the  body  (Plate  II,  Fig.  9),  and  whose  carity  is 
distinguished  as  a  very  fine  median  line.  This  portion  of  the  body  is 
clear ;  the  remaining  two-thirds  is  filled  with  granulations  or  flue  glob- 
ules.   The  tail  is  conical  and  elongated. 

The  embryos  never  leave  the  egg  within  the  living  body  of  tbe  mother. 
however  complete  the  development  of  both  may  be.  Only  by  the  death  of 
the  female  and  the  destruction  ')f  its  body  are  the  ova  placed  at  liberty. 
The  embryo  will  then  emerge  if  the  medium  offers  favorable  conditions. 
These  are  moisture  and  a  temperature  of  at  least  20c  0.  (68©  F.).  These 
fBuota  we  have  frequently  demonstrated  by  experiment  and  in  other 
ways.  We  have  even  found  still  attached  to  the  trachea  of  pheasants 
destroyed  by  the  gap(»«  couples  of  dead  syn games,  with  the  soft,  flaccid 
body  of  the  female,  24"^  (.945  inch)  long,  opened  in  several  places  by 
the  commencing  process  of  maceration,  through  which  a  large  number 
of  eggs  had  alreaily  escaped.  It  still  contained  many  of  them,  eai^h 
inclosing  a  fully  develope<i,  very  active  embryo,  but  there  was  not  a 
single  empty  egg  or  free  embryo  in  the  entire  cadaver. 

We  have  subjected  the  eggs  to  various  conditions  in  order  to  deter- 
mine those  most  favorable  to  the  hatching  of  the  young.  1.  When  in 
a  dry  medium,  as  in  sand,  thnr  contents  dry  up  more  rapidly  in  propor- 
tion to  the  elevation  of  temperature.  2.  In  a  moist  state  they  prewerve 
their  vitality  for  months,  even  for  a  year,  without  any  perceptible  modifi- 
cation of  their  contents,  if  the  temperature  is  kept  below  15^  O.  (r>9<5  F). 
Under  these  conditions  the  contents  finally  undergo  fatty  degeni-nitiun 
and  are  dissolved.  3.  If,  while  in  a  hurnid  st^te,  the  temperature  l>e 
raised  to  20©  0.  (08°  F.)  or  bettor,  to  25©  C.  (77o  F.),  the  embryo  within 
the  egg  moves  and  turns  about  and  finally  esca£>es  by  pushing  away 
one  of  the  coverlets. 

The  combined  conditions  of  moisture  and  warmth  are  powerfVd  enonpl^ 
to  bring  about  the  development  of  the  embryo  and  its  escape  from  rht* 
egg,  in  which  at  first  no  trace  of  it  can  be  distinguished,  and  whieli  con- 
tains only  the  vitellus.  In  the  water  contained  in  ciystallizing  dishes* 
small  enough  to  be  placed  on  the  stage  of  a  microscoite,  we  have  stuilit-d 
day  by  day  the  formation  of  the  embryo  during  the  month  of  July  oi 
this  year,  when  the  temperature  maintained  an  averageof  25^0.(77^  F.). 
We  have  determined  that  in  presence  of  th»»se  conditions  twenty -^ight 
to  thirty  days  suffice  for  the  development  of  the  embryo  and  its  e«cat|>e 
from  the  shell. 

The  embryos  or  larv©  live  in  the  water,  where  they  swim  about  in  a 
serpentiue  manner  like  the  anguiilulcd  (viuegar  eoist  &cX    At  a  tcin- 
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peratnre  of  20^  or  25^  0.  (68o-77o  F.)  we  have  been  unable  to  keep  them 
alive  for  more  than  eight  or  ten  days,  whilst  at  a  lower  temperature 
tiiey  lived  for  many  months,  almost  a  year.  During  this  time  they 
molt,  the  tail  becoming  less  elongated,  and  assuming  the  form  of  a 
short  cone  (Plate  II,  Fig.  10).  When  the  hatching  has  been  delayed 
from  insufficient  warmth,  and  the  embryo  finally  escapes  from  the  egg, 
it  leaves  within  the  shell  an  envelope.  This  fact  seems  to  prove  that 
the  molt,  which  takes  place  normally  one  or  two  days  after  birth,  occurs 
in  the  egg  itself  when  birUi  is  retarded.  In  the  experiment- glasses  larvso 
with  short  tails  were  often  seen  moving  among  those  with  long  tails. 
The  former  were  simply  older  than  the  latter. 

The  following  questions  now  arise :  Does  the  larva  molt  a  second 
time  before  assuming  the  adult  form,  and  what  are  the  ways  and  means 
employed  by  it  to  reach  the  only  place  where  adult  and  paired  syn* 
games  are  found — ^the  trachea  of  birds  t 

Some  species  of  Scleroatomata  presents  a  nymphal  phase,  during 
which  the  young  parasite  is  provided  with  an  almost  complete  buccal 
annature,  and  lives,  rolled  up  and  encysted  beneath  the  mucous  mem- 
brane to  which  it  attaches  itself  in  its  adult  state.  Bepeated  investi- 
gations have  failed  to  reveal  anything  analogous  in  the  syngame  of  the 
pheasants.  We  have  every  reason  to  believe  that  the  nymphal  stage, 
DO  doubt  very  short  and  active,  is  passed  in  the  air-sacs  and  pulmonary 
hronchi,  which,  as  is  well  known,  intercommunicate  very  largely  in 
birds,  and  which  the  larvffi  may  readily  reach  by  traversing  the  intes- 
tinal or  cBSophageal  tunics  after  escaping  from  the  ingested  eggs.  We 
also  believe  that  the  parasites  very  soon  after  reach  the  trachea,  to  be- 
come adult,  pair,  and  attach  themselves.  The  following  are  the  facts 
npon  which  this  opinion  is  based : 

1.  The  larvae  of  Byneamus,  according  to  our  observations,  do  not 
develop  well,  nor  will  they  leave  the  egg  and  become  vigorous  except- 
ing in  a  moist  and  warm  medium,  approaching  the  conditions  offered 
by  the  interior  of  a  bird's  body. 

2.  In  a  young  pheasant,  dead  from  the  gapes,  we  found  in  the  mucus 
obtained  by  scraping  the  lining  membrane  of  the  oesophagus,  a  large 
number  of  eggs  of  syngames  with  the  shell  opened  and  abandoned  by 
the  embryo.    We  have  preparations  to  demonstrate  this  fact. 

3.  In  the  serous  fluids  which  lubricate  the  walls  of  the  air-sacs,  more 
pvticularly  those  in  relation  with  the  duodenum,  we  have  found  in  the 
case  of  young  pheasants  attacked  with  the  gapes  very  active  larvie, 
almost  twice  as  large  as  those  just  emerging  from  iJie  eggj  seeking 
their  way. 

4.  In  the  cellular  peritracheal  tissue,  in  the  neighborhood  of  the  crop 
of  one  of  the  young  pheasants  referred  to  above,  we  found,  stretched 
out  parallel  to  the  trachea,  a  young  female  syngame,  already  colored 
wd,  5™»  (.2  inch)  long,  with  the  mouth  formed  like  that  of  the  adult, 
and  even  sexually  matnred.  We  think  that  it  was  a  syngame  which, 
having  been  delayed  in  the  migration,  failed  to  reach  the  mucosa  of  tbo 
trachea  in  due  time  and  now  could  no  longer  do  so,  because  the  adult 
stnieture  of  the  mouth-parts  presented  an  impediment  to  its  march 
across  the  tissues. 

5.  In  the  inclosures  of  M.  de  Janz^,  at  Goumay  (Eure),  which  were 
desolated  last  year  by  the  gapes,  and  which  have  presented  this  year 
tome  cases  of  this  disease,  the  following  fact  has  often  been  observed 
and  verified  by  M.  de  Janz6  himself:  The  yoong  pheasants  affected 
with  this  malady  frequently  ejrj^el,  in  a  fit  of  coughing,  plump,  fat  syn- 
games full  of  eggs.    The  oUiei?  fowls  near  by  consume  with  avidity  the 
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worms  thns  ejected,  which  they,  no  doabt,  regard  as  earth-worms,  or 
the  red  larv»  of  the  large  tipulsB  which  resemble  them,  and  of  which 
they  are  very  fond.  Two  or  three  weeks  later  these  young  pheasants 
are  sure  to  present  symptoms  of  the  malady — the  slight,  aborted  hiss- 
ing cough,  which  is  so  characteristic,  and  the  gaping,  which  has  gained 
for  this  disease  its  Bnglish  name. 

6.  For  the  purpose  of  verifying  experimentally  the  accuracy  of  tbe 
facts  related  above,  the  authenticity  of  which,  however,  did  not  give 
rise  to  any  doubt,  we  fed  to  a  female  parrot,  on  the  7th  of  August,  four 

pairs  of  large  syngames.    We  had  just  received  from  Mme.  de  la  E 

de  Montmirail  some  young  pheasants,  dead  from  the  gapes,  from  which 
we  obtained  an  ample  number  of  syngames;  the  parrot  being  the  only 
subject  we  had  for  experiment  at  the  time.  Oti  August  28  this  bird 
began  to  cough  and  to  gape.  On  September  10  it  died,  suffocated  by 
numerous  syngames  which  we  found,  at  the  autopsy,  crowded  in  the 
trachea. 

Oonsidering  the  large  number  of  eggs — several  thousand — which  a 
cadaver  of  the  female  syngame  contains,  and  the  relatively  small  num- 
ber of  parasites — about  thirty  or  more  pairs — ^which  reach  their  destina- 
tion, or,  in  other  words,  come  to  maturity,  we  may  form  an  estimate  of 
the  prodigious  number  of  larvsB  which  die  on  their  way  or  never  suc- 
ceed in  finding  it.  It  is,  moreover,  a  law  of  nature,  especially  true  of 
parasites,  that  the  number  of  eggs  laid  is  larger  in  proportion  as  the 
chances  of  destruction  during  the  earlier  peric^  of  existence  are  more 
numerous. 

The  great  variation  in  the  size,  and  hence  in  the  age  and  the  degiee 
of  development,  noted  among  the  syngames  attached  to  the  trachea  of 
a  bird  shows  that  there  are  ordinarily  several  successive  infections  or 
ingestions  of  eggs  at  intervals  more  or  less  extensive.  This  fact  may 
also  be  due  to  the  circumstance  that  the  conditions  favorable  to  the  de- 
velopment of  the  parasite  have  not  been  the  same  for  alL 

The  feeding  of  healthy  pheasants  upon  syngames  filled  with  egg^ 
which  have  been  ejected  by  pheasants  sitffering  fbom  the  gapes,  is  not  the 
only  means  by  which  this  disease  may  be  propagated.  The  observa- 
tions which  we  have  made  concerning  the  vitality  retained  by  the  eggs 
of  the  parasite  when  in  a  moist  medium — a  medium  in  which  the  em- 
bryos are  bom  and  developed  if  the  temi)erature  reaches  a  suitable 
height  r20<>-25o  O.) — prove  that  the  ingestion  of  water  and  liquid  or 
pasty  idiments,  containing  these  embryos  or  eggs,  furnishes  two  other 
means  of  infection  perhaps  more  active  than  t£e  first.  In  every  case 
the  only  media  necessary  for  the  propagation  of  epidemics  of  tbe  gapes 
are  food  and  drink  contaminated  with  the  eggs  or  embryos,  and  the 
birds  themselves  when  affected  with  the  disease,  as  they  are  then  the 
source  of  an  abundant  emission  of  eggs  of  the  parasite.  No  other  ani- 
mated medium,  neither  adult  insect  nor  larva  (the  larvae  of  ants,  for 
example,  which  are  a  constant  element  of  food  for  young  pheasants,  and 
which  have  been  suspected  with  some  appearance  of  truth),  nor  any 
moUusk,  in  short,  can  be  incriminated. 

MEANS  OF  DESTROYINa  THE  SYNGAME  AND  OF  ABBESTINO  SPmKMICS 

OF  THE  OAPEB. 

The  disasters  caused  by  the  parasite  above  described  in  the  parks 
devoted  to  the  rearing  of  pheasants,  point  out  the  extreme  importance 
of  finding  rapid  and  ^ective  means  of  arresting  the  spread  of  this  de- 
structive worm* 
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A  remedy,  coromon  in  England,  consists  in  mixing  tbe  grains  wbich 
are  to  be  fed  to  the  diseased  birds  with  urine  instead  of  water.  Mon- 
tagu, who  tried  this  remedy  without  having  any  faith  in  its  efficacy,  was 
Knrprised  at  tbe  success  which  he  achieved,  and  which  proved  to  him 
that  it  was  not  without  utility.  It  is  probable  that  the  ammoniacal 
emanations  arising  from  the  urine  are  poisonous  to  the  red  worm  or  its 
embryos. 

Wiesenthal  relates  that  in  America  a  hen's  feather  is  stripped  of  its 

barbs  to  near  the  point,  introduced  into  tbe  trachea  and  rotated  like  a 

brush  to  detach  the  worms.      We  strongly  question  the  eflBciency  of 

this  practice;  in  the  first  place,  because  we  kuow  froip  experience  that 

the  worms  are  too  firmly  attached  to  be  removed  by  the  friction  of  the 

barbs  of  a  feather.    Should  they  be  detached,  however,  they  would  only 

be  pushed  to  the  root  of  the  trachea,  where,  forming  a  ball,  they  would 

augment  the  obstruction  in  the  tube  and  thus  bring  about  more  promptly 

the  death  of  the  bird.    On  the  other  hand,  the  diameter  of  tbe  trachea 

of  a  young  pheasant  from  five  to  six  weeks  old,  being  scarcely  equal  to 

that  of  the  shaft  of  a  hen's  feather,  will  not  permit  the  introduction  of 

the  latter.    Oobbold,*  on  tbe  contrary,  believes  in  the  efficiency  of  this 

method,  and  adds  that  this  efficiency  may  be  increased  by  impregnating 

the  feather  with  a  germicide  substance.    Bartlett,  who  used  salt  for  this 

end,  or  a  weak  infusidn  of  tobacco,  informed  bim  that  tbe  essence  of 

turpentine  idso  had  given  excellent  results.    Gobbold  adds  with  reason, 

that  unless  great  care  be  exercised  with  this  method  the  birds  may  be 

seriously  injured.! 

These  means,  at  once  mechanical  and  medicinal,  have  been  snggested 
several  times  and  varied  in  different  ways.  One  of  our  correspondents 
informed  us  that  he  had  cured  pheasants  of  the  red  worm  by  removing 
the  parasites  with  a  small  rod  and  poarin^  into  tbe  mouth  of  the  birds 
a  few  drops  of  Fowler's  solution.  Another  pretends  to  have  removed 
the  parasites  with  a  piece  of  copper  wire,  which  had  one  end  curved 
like  a  handle  and  dipped  into  oleum  hypericum  (red  oil).  We  do  not 
doobt  that  they  could  have  succeeded  in  thus  removing  red  worms 
lodged  in  the  pharynx,  but  we  do  not  believe  that  they  could  have  ex- 
tracted worms  by  this  method  from  the  root  of  tbe  trachea  near  the  bi- 
furcation of  the  bronchi,  where  they  are  most  frequently  lodged^  for  it 
is  actually  imiK>86ible  to  employ  a  rod,  and  above  all,  a  metallic  wire 
curved  into  a  hook,  as  it  would  undoubtedly  tear  the  trachea.  The  fact 
Uiat  young  pheasants,  and  more  frequently  adults,  sometimes  recover 
spontaneoQsly  from  the  gapes,  may  have  given  rise  to  their  apparent 
success.  Thiis  happens  when  they  are  affected  by  only  a  small  number 
of  parasites,  which  may  go  through  tbe  phases  of  their  development 
to  tiieir  death  without  prancing  suffocation.    This  is  the  only  mode  of 

*J*araiiU$:  London,  1879;  p.  445. 

t  Cobbold's  exact  words  concerning  tAis  method  are  as  foUows  (loo  cit) : 

**  first.  Tbe  simplest  plan  consists,  as  Dr.  Wiesenthal  long  ngo  pointed  out,  in  , 
stripping  a  feather  from  tbe  tube  to  near  tbe  narrow  end  of  tbe  siiaft,  leaving  only  a 
/e^r  nniijnred  webs  at  tbe  tip.  Tbe  bird  bein^  secured,  tbe  webbed  extremity  of  the 
featlier  is  introdnced  into  tbe  windpipe.  It  is  tben  twisted  round  a  few  times  and 
^viHidrawn,  when  the  worms  are  found  attached.  In  some  instances  this  plan  suc- 
ceed entirely. 

*^  Secondly.  Tbe  above  method  is  rendered  more  effectual  when  tbe  feather  is  previ- 
oaalj  steeped  in  some  medicated  solution  which  will  destroy  tbe  worms.  Mr.  Bart- 
lett employs  salt  for  this  purpose,  or  a  weak  infusion  of  tobacco;  and  be  informs  me 
tha^  the  simple  application  of  turpentine  externally  is  sufficient  to  kill  tbe  worms. 
I^  aiMmId  be  borne  in  mind  that  tbe  bird  itself  may  be  injuriously  affected  by  these 
dm^  if  tb^  are  ci^releaily  employed."    Note  that  the  turpentine  is  to  be  used  ex- 
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fatal  termiDatioQy  and  it  requires  a  certain  nnmber  of  parasites,  from 
twenty  to  thirty  couples  for  adult,  and  from  five  to  ten  for  young  pbeaa- 
ants.  In  these  cases  the  disease  is  cured  in  spite  of^  and  not  becaase 
of,  a  certain  mode  of  treatment. 

One  of  the  most  rational  methods  of  treatment  has  been  pointed  oat 
by  Montagu,  who  did  not  stop  with  the  common  method  above  men- 
tioned, bat  who  obtained  much  success  with  the  following  means  codi- 
bined :  Removal  from  the  infected  places,  complete  replacement  of  the 
former  aliments  by  new  ones,  in  which  hemp-seed  and  fresh  grass  figure 
prominently ;  finally,  for  drink,  an  InAision  of  rue  (ruta)  and  garlic,  in- 
stead of  ordinary.water. 

The  efficacy  of  the  garlic  was  demonstrated  to  us  under  the  following 
circumstances :  The  pheasautry  in  the  forest  of  Fontainebleau  was  laid  ' 
waste  by  the  gapes  in  1877  and  1878.  This  malady,  which  we  studied 
on  the  site  of  its  activity,  was  arrested  and  completely  driven  out  by 
feeding  the  pheasants  with  a  mixture  consisting  of  hard-boiled  eggs, 
boiled  beefs  heart,  the  crumbs  of  stale  bread,  and  salad.  These  ingix^di- 
en  ts  were  chopped,  pounded,  and  thoronghly  mixed  so  as  to  make  a  ])asto. 
To  this  paste  was  added  pounded  garlic  in  the  proportion  of  one  clove  or 
bulb  to  ten  pheasants  each  day,  the  garlic  Iniing  thoroughly  distributed 
through  the  paste.  This  mixture  was  relished  very  much.  Great  care 
was  bestowed  upon  the  drinking  vessels ;  the  very  pure  water  used  was 
renewed  twice  a  day.  The  same  treatment  was  successful  in  the  sev- 
eral iuclosures  belonging  to  the  country-seats  in  the  neighborhood  of 
Fontainebleau  and  Melun.  A  large  number  of  correspondents  to  whom 
we  suggested  it  were  ftilly  satisfied  in  having  applied  it.  We  also 
learned  that  the  pheasants  occasionally  refused  the  gajrlio,  and  one  of 
our  correspondents  informed  us  that  he  had  succeeded  in  making  them 
take  it  by  preparing  a  real  garlic  salad ;  for  he  had  accidentally  ob- 
served how  the  animals  which  had  refused  the  garlic  paste  cast  them- 
selves voraciously  upon  a  garlic  salad  which  was  not  intended  for  them. 

We  can  readily  explain  the  virtue  of  garlic,  known  from  time  imme- 
morial as  an  excellent  anthelmintic,  as  it  is  volatile  and  is  eliminated  by 
the  respiratory  passages,  reaching,  in  this  way,  the  trachea,  where  the 
syngames  are  lodged.  The  proof  that  the  essential  and  volatile  prin- 
ciples of  garlic  are  eliminated  by  the  lungs  is  daily  furnished  by  tiiose 
persons  who,  like  the  inhabitants  of  the  south  of  France,  are  fond  of 
this  condiment.    The  odor  of  their  breath  betrays  them  immediately. 

Besides  garlic,  we  have  experimented  with  another  substance,  which, 
like  the  former,  has  the  advantage  of  beinga  strong-smelling  vermifuge 
and  more  stupefying  than  ether  (which  might  also  be  employed),  prop- 
erties which  enhance  its  parasiticide  powers.  We  refer  to  assafcetida, 
which  we  have  used  as  a  powder  with  an  equal  part  of  yellow  pulver- 
ized gentian,  mixed  with  the  paste  which  is  fed  to  the  pheasants,  in  the 
proportion  of  50  centigrams  (about  T^grains)  per  head  each  day.  As 
a  complement  to  this  treatment  we  have  added  to  each  liter  (or 
quart)  of  drinking  water  the  following  solution:  Salicylic  acid,  1  gram 
(about  15 J  grains) ;  distilled  water,  100  grams  (about  3J  fluid  ounces). 

The  use  of  the  salicylic  acid,  the  toxic  power  of  which  upon  the  em- 
bryos of  syngames  we  have  recognized  experimentally,  had  for  its  sole 
object  the  destrnction  of  those  embryos  which  might  be  present  in  tlie 
drinking  water  of  the  young  pheasants. 

This  treatment  we  have  employed  in  the  parks  of  Baron  Bothschild, 
at  Kambouillet,  which  were  ravaged  by  the  gapes  in  a  manner  so  dis- 
astrous that  up  to  1,200  young  pheasants  were  found  dead  each  mom- 
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mg.  A  letter  from  tbe  baron's  stewartl,  dated  September  7, 1879,  testi- 
fies tbat  the  tre^itment  has  folly  sacceeded  in  arresting,  in  a  few  days 
eten,  tbe  epidemic. 

We  will  eonelade  these  suprgestions  by  stating  that  it  is  alway  bene- 
ficial and  even  indispensable  to  disinfect  the  soil  of  tbe  inclosnres  after 
having  transferred  the  young  pheasants  to  a  virgin  soil.  One  of  tbe 
best  means  of  destroying  tbe  eggs  and  embryos  which  may  possibly  ex- 
ist on  tbe  soil  of  the  contaminated  inclosnres,  consists  in  sprinking  it 
with  water  containing  in  solution  a  sufficiently  large  quantity  of  salicylic 
or  sulphuric  acid,  one  gram  (15^  grains)  to  a  liter  (about  1  quart)  for 
example. 

Oreat  care  should  also  be  taken  to  isolate  the  sick  birds  on  tbe  first 
appearance  of  the  symptoms  of  the  disease,  and  to  keep  them  closely 
confined  till  complete  and  well-contiimed  recovery.  The  cadavers  of 
dead  birds  must  be  buried  deep,  or  it  were  even  better  to  burn  them. 

SUPPLEMENT. 

In  tbe  investigations  whicb  we  have  made  concerning  tbe  develop- 
ment of  Syngamus  trachealU^  and  which  are  reported  in  the  preceding 
memoir,  written  about  twenty  months  ago,  we  )>ointed  out  that  tbe  eggs 
ejected  during  tbe  coughing  fits  batch  in  the  water,  and  that  the  em- 
bryo, resembling  an  augnillula,  may  live  in  this  medium  foB  many  months, 
because  we  have  kept  some  alive  almost  a  year  in  a  low  temperature. 
Tbe  birds  are  infected  by  drinking  tbe  water  containing  these  embryos. 
But  bow  are  they  developed  in  the  body  of  birds,  and  in  what  way  do 
they  reach  tbe  trachea,  where  they  are  found,  in  the  adult  state,  fixed 
to  tbe  mucous  membrane  like  leeches,  tbe  two  sexes  united  in  a  perma- 
nent manner  and  tbe  females  crowded  with  eggst 

In  the  preceding  memoir  we  stated  that  we  bad  every  reason  to  be- 
lieve that  tbe  nympbal  phase,  unknown  to  us,  was  passed  in  tbe  air-saos 
and  bronchi,  and  that  later  on  tbe  worm  reached  tbe  trachea  where  it 
became  adult.  We  offered  as  a  proof  of  this  hypothesis  the  discovery 
of  embryos  of  syngames,  in  every  respect  similar  to  those  which  we  bad 
obtained  from  tbe  batching  of  ova,  in  the  air-sacs  of  several  young 
pbi^asants  killed  by  tbe  gapes. 

There  was,  therefore,  only  a  presumption,  well  founded,  it  is  true,  of 
the  existence  of  tbe  nymphs  in  the  bronchi  of  tbe  pheasants.  At  pres- 
ent it  is  no  longer  a  presumption  but  a  certainty.  At  the  autopsies, 
lately  made,  of  two  red  partridges,  killed  by  syngames,  we  met  tbe 
nympbal  form  in  tbe  pulmonary  tissue  itself,  rolled  up  in  the  bronchial 
dilatations.  ( Plate  II,  Fig.  11.)  It  is  cylindrical,  very  elongated,  about 
1.6  to  2»»  (.003  to  .079  inch)  long,  and  .04  ""».  r.OOltf  inch)  in  diameter. 
It  is,  consequently,  ten  times  as  large  as  tbe  emoryo  when  it  leaves  tbe 
egg,  and  one-tenth  as  large  as  the  adult  worm  at  the  period  of  its  great- 
est development.  The  armature  of  the  mouth  is  already  cupulate  or 
cap-Hbaped,  but  still  without  color,  border,  and  lobes.  The  muscular 
ceaophagus  is  very  long  and  cylindrical.  The  intestine,  whicb  extends 
in  a  straight  line  from  tbe  termination  of  the  oesophagus  to  the  anus, 
fills  almost  the  entire  body,  and  is  already  colored  rtd ;  near  the  an- 
terior third  of  tbe  body  may  be  seen  a  fleshy  thickening,  which  sends 
a  prolongation  forward  beyond  the  posterior  extremity  of  the  oesopha- 
goa,  and  one,  longer  than  the  first,  baitkward  toward  tbe  caudal  ex- 
tremity.   Tills  is  tbe  rudiment  of  tbe  sexual  organ. 
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Tins  discovery  of  the  nymph  enables  us  to  say  that  all  the  develop- 
ineiiUil  pliases  of  SyTUjamm  trachealis  are  now  known.  The  only  two 
media  which  this  parasite  inhabits  duriu<c  its  entire  existence  are  tbe 
water  or  moist  earth  durinpf  it«  embryonal  condition,  and  the  respira- 
tory organs  of  its  victim  durin^j  its  nymphal  and  its  adult  phase.  It  is, 
therefore,  developed  without  the  aid  of  any  other  medium  than  the 
water,  corresponding  in  this  respect  to  the  immense  majority  of  vermm- 
ous  parasites. 
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'       INTBODUCTIOK 

SiB:  I  have  the  honor  to  present  herewith  my  annual  report,  together 
with  some  account  of  the  work  done  by  the  Bureaa  of  Entomology.  The 
report  contains  articles  on  several  of  the  insects  that  have  attracted  un- 
usual attention  during  the  year.  The  leading  article  is  on  the  insects 
injuriously  afifecting  the  Cabbage,  being  the  continuation  and  comple- 
tion of  that  in  my  last  report  on  "  Cabbage  Worms."  That  article 
treated  of  ten  larvse  which  were  more  or  less  perfectly  amenable  to 
similar  remedial  treatment,  while  the  present  article  adds  twenty-one 
other  insects  belonging  to  five  Orders  and  requiring  diflferent  treatment. 
Thus  there  are  thirty-one  species  known  to  be  quite  destructive  to 
Cabbage,  and  this  list  does  not  include  several  other  species  occa- 
sionally found  upon  leaf  and  root,  but  not  specially  injurious.  It  is 
interesting  to  note  the  correspondence,  as  set  forth  in  the  report, 
between  the  insects  which  attack  the  plant  in  America  and  Europe,  for 
there  are  at  least  nine  species  common  to  both  countries,  while  six 
others  have  generic  representatives  that  work  in  a  similar  manner  and 
that  are  in  some  instances  so  closely  allied,  specifically,  as  to  be  scarcely 
distinguishable.  Most,  if  not  all,  of  those  which  are  identical  have  been 
imported  to  America  from  the  trans-Atlantic. 

In  this  connection  it  affords  me  pleasure  to  announce  the  successful 
introduction  of  one  of  the  most  common  and  useful  of  the  parasites  of 
cabbage  worms  in  Europe,  viz.,  Apanteles  glomeratusj  the  facts  in  refer- 
ence to  which  are  recorded  in  the  report. 

I  have  reproduced  some  remarks  made  at  the  annual  meeting  of  the 
Georgia  State  Agricultural  Society  last  February  on  "  General  Truths  in 
appUed  Entomology,"  believing  them  to  be  sufficiently  germane,  and 
have  given  some  words  of  caution  and  advice  as  to  the  use  of  i)etroleum 
or  kerosene  emulsions.  Since  I  first  advocated  their  use  in  the  reports 
from  this  Bureau,  and  since  Mr.  Hubbard  found  them,  in  experience,  to 
transcend  in  value  all  other  insecticides  against  scale-insects  and  other 
insects  injurious  to  the  Orange,  these  kerosene  emulsions  have  been  very 
generally  tried  and  have  had  more  prominent  place  than  any  other  in- 
secticide in  the  columns  of  the  agricultural  and  horticultural  journals 
of  the  country  and  in  the  reports  of  directors  of  different  agricultural 
experiment  stations.  The  literature  of  the  subject  shows  that  the 
proper  methods  of  making  and  using  them  are  so  often  imperfectly  un- 
dertftood  that  I  have  deemed  the  reiteration  of  the  essential  facts  nec- 
essary. 

The  year,  on  account  of  the  severe  winter,  the  exceptionally  wet  and 
cool  early  summer,  and  the  protracted  drought  later,  has  been  what  in- 
sect collectors  call  a  bad  year,  i.  ^.,  most  insects  have  been  scarce;  yet 
it  has  been  marked  by  the  appearance  of  a  few  in  exceptionally  injurious 
nnmbers,  and  some  of  these,  like  the  Buffalo-gnat,  the  Streaked  cotton- 
wood  leaf  beetle;  and  the  Cottony  maple-scale,  are  treated  of  in  the  report 
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In  the  matter  of  silk-calture  the  Bareaa  has  continued,  ae  heretofore 
since  my  char^ce  of  it,  to  aid  the  industry  by  the  dissemination  of  t^irgn 
and  correct  information  to  applicants  from  all  parts  of  the  country. 
The  interest  in  the  subject  has  been  even  greater  than  in  former  years, 
and  this  is  essentially  true  of  California,  where  the  substantial  eucour- 
agement  of  the  State  board  of  Silk-culture  and  of  the  State  legiMa- 
ture,  referred  to  in  my  last  annual  report,  have  borne  fruit.  Coosiderable 
correspondence  was  had,  particularly  with  Dr.  C.  A,  Buck  bee.  the  pres- 
ident of  said  State  board,  in  reference  to  Congressional  aid  by  special 
bill  or  otherwise,  and  an  appropriation  of  $15,000  was  made  by  Congress 
for  the  encouragement  and  development  of  the  industry.  With  this 
increased  means  the  Bureau  will  accomplish  whatever  can  be  accom- 
plished to  further  the  industry,  and  a  si>ecial  division  of  silkcultare 
has  been  established,  with  Mr.  Philip  Walker  in  charge.  Mr.  Walker  is 
well  equipped  for  the  work,  having  had  an  extensiveexperieuce  in  France 
and  being  enthusiastic  in  his  faith  as  to  the  future  of  the  industry  in 
the  Unit^  States.  I  find  no  reason  to  change  the  views  expressed  on 
this  subject  in  previous  reports  and  in  my  Manual,  whether  as  to  the 
danger  of  overstimulating  the  inexperienced  by  monetary  induoement 
in  the  shape  of  bounty,  or  as  to  the  ultimate  need  of  a  protective  doty 
on  the  reeled  silk  to  give  silk- production  here  any  permanent  and  profit- 
able footing  on  a  sufficiently  extensive  scale.  History  shows  that  the 
former  methods  have  had  but  a  transient  influence  that  necessarily  in- 
volves reaction,  whereas  the  latter  is  permanent  in  its  benelits  and  in  ac- 
conlance  with  the  prevailing  protective  sentiment  of  the  country.  Yet 
silk-culture,  by  its  peculiarities,  ofTers  to  a  large  class  employment  which 
they  could  not  otherwise  get,  and  will  always  attract  attentibn,  even 
though  the  profit  be  trifling ;  and  between  extreme  optimism  on  the 
one  side  as  illustrated  by  Mr.  Buckbee's  argument  in  memorials 
to  Congress,  and  extreme  pessimism  on  the  other  as  illustrated  by  a 
published  reply  thereto,  by  Mr.  John  D.  Cutter,  of  New  York,  there  is 
a  moderate  ground  which  should  be  carefully  cultivated.  For  fifteen 
^ears,  now,  I  have  carefully  watched  all  that  has  been  done,  and  have, 
in  my  feeble  way,  aided  to  promote  the  industiy,  and  have  seen  one 
effort  after  another  to  establish  it  on  anything  like  an  extensive  scale 
fail,  and  always  for  the  reason  that  capital  and  ordinary  labor  can  find 
more  profitable  employment.  In  studying  the  status  of  the  industry  in 
South  France  the  past  summer  I  was  also  surprised  to  find  it  languish- 
ing, and,  as  Professor  Maillot,  who  has  charge  of  the  sericicultural 
station  at  Montpellier,  assured  me,  for  the  same  reason  that  it  has  hith- 
erto failed  with  us,  viz :  Inability  to  compete  with  the  silk  produced  hy 
the  cheai>er  labor  of  other  countries  and  especially  of  China  and  Ja|»an. 
If  the  French  silk-grower  cannot  well  cope  with  this  competition,  with 
the  piice  of  ordinary  labor  at  3  francs  for  men  and  1^  francs  for  women, 
how  can  we  expect  to!  The  chief  hope,  in  addition  to  the  advantages 
we  possess  as  indicated  in  the  preface  in  the  second  edition  of  mj 
Manual,  is  in  the  Serrel  reeling-machine,  which,  if  it  fulfills  its  present 
promises,  will  revolutionize  the  silk  industry  and  greatly  subordinate 
the  question  of  labor^  It  is  in  this  direction,  then,  that  there  is  hope, 
and  fuller  consideration  of  it  will  be  found  in  the  report 

The  field  force  of  the  Bureau  is  the  same  as  a  year  ago,  with  the  ad- 
dition of  Mr.  F.  M.  Webster,  who  is  stationed  at  La  Fayette,  Ind.,  and 
who  has  been  charged  with  the  study  of  yet  nee<1ed  facts  in  connection 
with  the  insects  alecting  our  grain  crops.  As  will  appear  from  the 
context,  he  has  enabled  me  to  prove  beyond  peradventure  the  phyto- 
phagic  nature  of  the  Joint- worms  (genus  Is^soma)  affecting  wheat  and 
otbar  amaU  graiDa,  and  thus  stUl  more  fUly  to  settle  a  qoaation  whk^ 
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has  been  in  oonstant  diflpnte  and  whioh  has  important  scientific  and 
economic  bearings. 

Mr.  H.  G.  Hubbard,  thongh  snflfering  much  flrom  malarial  troubles  so 
common  in  Florida,  has  continued  the  work  on  insects  affecting  the  Or- 
ange, and  I  have  included  a  valuable  article  from  him  on  the  nature  and 
treatment  of  the  so-called  orange  rust,  which  so  disfigures  and  depreci- 
ates the  market  value  of  the  Florida  oranges.  The  accuracy  of  his  ob- 
servations I  have,  in  many  cases,  been  able  to  verify  personally. 

Dr.  A.  S.  Packard  has  continued  the  special  work  he  has  been  en- 
gaged on  and  contributes  the  results  of  further  investigations  as  to  the 
cause  of  death  of  evergreens  and  other  forest  trees  in  Northern  New 
England  and  New  York. 

Mr.  J.  B.  Smith  has  worked  out  the  hitherto  unknown  life-history  of 
the  worm  that  so  seriously  affe<;ts  the  friiit  of  the  Cranberry  and  which 
proves  to  be  an  undescribed  species  of  Aorobasis^  closely  allied  to  the 
Eascal  Leaf-crumpler  of  the  Apple,  and  which  I  have  named  vacoinii. 
He  reports  that  the  efforts  of  the  cranberry-growers  to  protect  the  crops 
from  its  numerous  enemies  have  been  more  successful  than  formerly, 
sinoe  t^e  publication  of  his  report  upon  them,  the  agent  being  water, 
where  available^  and,  where  not,  the  kerosene  emulsion  and  London 
parple.  Experiments  which  I  desired  as  to  the  intluenoe  on  the 
dimorphism  of  the  Cranberry  Teras,  as  also  on  the  hibernation  and  sum- 
mer Doigration  of  the  Hop  planl-louse,  were  unsuccessful. 

Mr.  ^wrence  Bruner  has  been  engaged  at  West  Point,  Nebr.,  in  the 
farther  study  of  locusts.  He  reports  a  few  of  the  genuine  Rocky  Mount- 
ain locust  in  that  State,  but  from  the  data  which  he  has  been  able  to 
collect  believes  that  no  danger  threatens,  during  the  coming  season  of 
18^5,  the  farmers  of  that  portion  of  the  Mississippi  Valley  known  as  the 
Temporary  Region,  and  which  the  species  temporarily  invades. 

I  hope  soon  to  see  the  day  when  the  appropriation  for  the  work  of 
this  Bureau  will  be  sufficiently  increased  to  permit  the  employment  of 
field  affentB  in  every  State  in  which  agronomic  interests  predominate : 
for,  aside  from  the  fact  that  the  surroundings  of  Washington  City  ana 
the  insufficient  conveniences  in  the  Department  buildings  do  not  i>ennit 
of  much  satisfactory  field  work  and  experiment,  the  insects  peculiar  to 
different  sections  of  the  country,  affecting  particular  crops,  can  only 
be  advantageously  studied  in  such  sections  or  where  such  crops  are 
most  at  home.  Such  field  agents  should  work,  as  far  as  possible,  in  co- 
operation with,  or  at  least  not  in  conflict  with,  whomever  in  the  State 
mav  be  engaged  in  similar  work. 

The  office  force  of  the  Bureau  has  remained  unchanged,  and  with  each 
year  becomes  more  proficient  in  the  special  work  assigned  to  each  individ- 
ual member.  An  ever  increasing  correspondence  has  absorbed  the  chief 
time  of  myself  and  principal  assistants,  though  a  number  of  experiments 
have  been  carried  on  and  a  large  number  of  biographic  facts  recorded. 

Under  your  instructions  I  m^e  a  trip  to  Europe  during  the  summer, 
Bailing  the  latter  part  of  May  and  returning  the  first  of  September. 
This  was  the  first  time  since  my  connection  with  the  Department  that 
I  have  been  absent  any  length  of  time,  and  Mr.  L.  O.  Howard  acted  as 
assistant  in  charge  during  my  absence,  and  deserves  my  thanks  for  the 
eflScient  manner  in  which  he  attended  to  the  correspondence  and  for 
the  assistance  he  has  rendered  in  the  preparation  of  this  report. 

I  visited  the  International  Forestry  Exhibition  at  Edinburgh ;  made 
many  necessary  notes  from  the  chief  insect  collections  in  England  and 
Fraaoe;  took  steps  looking  to  assistance  in  the  introduction  of  beneficial 
insects;  studied  certain  questions  bearing  on  silk-culture,  and,  at  the 
hmtation  of  the  French  nUnistw  of  agrionltorei  spent  some  time  in 
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Soath  FraDce  in  study  of  the  present  status  of  the  American  grape-vines 
and  of  the  Orape  Phylloxera.  The  proposed  Phylloxera  congress  that 
I  had  hoped  to  attend  at  Turin  on  the  8th  of  August  was  postponed  on 
account  of  the  cholera,  and  for  the  same  reason  I  was  unable  to  accept 
an  invitation  from  the  minister  of  agriculture  of  Italy  to  visit  that 
country.  The  use  of  the  kerosene  emulsion  as  a  remedy  against  the 
Phylloxera  was  demonstrated  at  Montpellier,  where  it  was  favorably 
received,  and  will  have  full  trial;  and  I  desire  here  to  express  my  sin- 
cere thanks  to  the  many  persons  connected  with  the  ministry  at  Paris 
and  with  the  experimental  schools  of  silk-culture,  grape-culture,  and 
general  agriculture  at  Montpellier,  for  the  great  courtesy  shown  to  me 
as  a  representative  of  the  Department  and  for  the  appreciation  shown 
for  some  of  the  practical  results  of  late  years  obtained  in  the  work  of 
this  Bureau. 

Considerable  time  hns  been  occirpied  in  the  preparation  of  a  full  ex- 
hibit of  economic  entomology  to  form  part  of  the  Department  exhibit 
at  the  World's  Industrial  and  Cotton  Exposition  at  New  Orleans.  With 
the  aid  of  material  from  my  private  collection,  I  have  been  able  to  pre- 
pare 32  drawers  (each  24  by  30)  of  specimens  arranged  according  to 
the  diflferent  crops  of  the  country,  and  giving  in  connection  with  each 
insect  the  popular  and  scientific  name,  the  remedies,  references  to  the 
chief  articles  in  popular  reports  that  treat  of  it^  and  finally  its  chief 
natural  enemies.  The  exhibit  includes,  further,  collections  of  insecti- 
cides, of  insecticide  machinery  and  appliances,  and  special  collections 
illustrative  of  silk-culture  and  bee-culture.  Mr.  Samuel  £tenshaw.  of 
Boston,  who  was  engaged  to  assist  in  the  preparation  of  this  exhioit, 
and  Prof.  A.  J.  Cook,  of  the  Michigan  Agricultural  College,  who  aided 
in  the  apicultural  portion,  deserve  my  sincere  acknowl^gments.  A 
catalogue  of  the  exhibit  has  aUo  been  prepared  and  printed. 

The  third  report  of  the  United  States  Entomological  Commission— a 
volume  of  some  450  pages,  and  illustrated  with  wood-cuts,  maps,  and 
62  plates — was  distributed  early  in  the  year,  and  the  fourth  report  is 
nearly  all  in  type.  A  new  edition  of  t^e  Manual  on  Silk-culture  has 
been  issued,  and  BuHetins  3  and  4,  containing  reports  and  observations 
in  the  practical  work  of  the  Bureau,  have  been  published.  It  is  my 
intention  and  desire  to  have  all  the  special  reports  alrea<ly  ordered  by 
Congress,  viz.,  the  Bibliography  of  Economic  Entomology,  the  Report 
on  Forest  Tree  Insects,  and  that  on  Orange  Insects  published  before  the 
end  of  the  present  fiscal  year. 

A  report  on  insecticides  and  several  comprehensive  monographs  of 
families  of  insects,  of  especial  economic  interest,  are  in  preparation, 
with  no  prospect  of  their  being  printed  except  by  aid  of  Congress. 

In  conclusion,  I  cannot  forbear  to  mention  that  the  work  of  the  Burean 
has  outgrown  its  present  means  of  putting  results  before  the  public  and 
its  present  accommodations.  In  addition  to  the  annual  report  and  the 
special  bulletins,  it  would  greatly  augment  its  usefulness  to  have  means 
to  issue  a  monthly  or  periodical  bulletin  and  more  elaborate  quarto 
monographs,  while  there  is  pressing  need  of  more  room  for  the  library, 
the  collections,  the  laboratory,  and  the  workers;  and  I  would  earnestly 
commend  these  facts  to  your  consideration. 

The  illustrations  to  the  report,  where  not  otherwise  credited,  have 
been  drawn  by  Miss  Lillie  Sullivan,  under  my  immediate  supervision. 

liesi)cctfully  submitted,  November  3, 1884. 

0-  V.  EILEY, 

EntomohgisU 
Hon.  Geo.  B.  Loring, 

Commmioner  of  Agriculturt,       ^^^^^^  ^^  Google 
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CABBAGE  INSECTS. 

In  our  last  annual  report  we  published  an  article  upon  Cabbage 
Worms,  taking  up  in  succession  all  the  Jjepidopterous  larvae  which 
Lave  come  into  prominence  as  destrojers  of  Cabbage,  and  which,  from 
their  habits,  are  subject  to  the  same  or  similar  remedial  •measures. 
From  these  the  cut- worms  were  necessarily  excluded  on  account  of 
their  different  feeding  habits,  and  they  will  be  conMidered  in  this 
article  in  connection  with  the  principal  cabbage  insects  belonging  to 
other  orders. 

CABBAGE  CUTWOBMB. 

Order  Lepidopteba;  family  Nootxjid.b. 

There  are  a  number  of  species  usually  concerned  in  the  work  which 
the  truck  farmer  generally  puts  to  the  account  of  **  the  cut-worm.'^ 
The  habits  of  all  are  in  most  respects  similar,  and  we  can  best  treat  of 
them  all  under  one  head,  giving  the  general  habits  and  characters 
which  will  answer  for  all,  and  afterward  considering  each  species  sep- 
arately. 

The  common  out- worms  are  all  larvsB  of  N'octuid  moths,  and  princi- 
pally of  the  genera  Agrotis^  Hadena^  and  Mamestra,  They  are,  as  a 
rule,  stout,  naked  worms  of  somber  colors,  curling  into  {t  foil  when  dis- 
turbed, and  transforming  to  naked  pupsB  under  ground.  The  moths, 
in  general  colors,  are  as  somber  as  their  larvsB,  but  the  softness  of  the 
tints^nd  the  delicacy  of  the  shading  render  them  fully  as  beautiful  as 
more  highly-colored  species.  They  fly  only  by  night  or  at  dusk,  unless 
startled  from  their  retreats  at  the  roots  of  gra^s  tufts  or  other  secluded 
spots,  when  they  fly  for  a  short  distance  with  a  quick^  darting  motion, 
and  then  seek  shelter.  It  is  generally  stated,  following  Harris,  that 
they  lay  their  eggs  usually,  in  the  Northern  States,  from  the  middle  to  the 
close  of  summer,  attaching  them  generally  to  some  substance  near  the 
ground.  While  this  statement  is  broad  enough  to  include,  doubtless, 
more  or  less  truth,  yet  it  nevertheless  remains  true  that  in  cases 
where  actual  observations  have  been  made,  the  eggs  have  been  laid 
on  the  twigs  and  branches  of  shrubs  or  trees,  away  from  the  herbaceous 
food  of  the  young  larv®  which  thus  are  obliged  to  seek  it  as  the  neces- 
sary first  act  of  their  lives.  The  young  worms  hatch  out  and  feed  un- 
noticed upon  the  superabundant  vegetation,  and,  so  far  as  they  have 
been  traced,  the  first  larval  stages  differ  from  the  later  chiefly  in  the 
front  pair  of  prolegs  being  atrophied  so  as  to  cause  the  worms  to  loop 
in  walking  as  do  the  Geometers.  At  the  approach  of  winter  they  are 
usually  from  half  to  full  grown,  and  seek  hibemacula  under  stones 
and  logs,  or  burrow  beneath  the  surface  of  the  ground.  From  these 
winter-quarters  they  come  forth  on  the  approach  of  spring  with  raven- 
ous appetites  and  work  great  injury  to  many  young  and  tender  plants, 
not  contenting  themselves  with  feeding  upon  the  leaves,  but  cutting 
off  the  plants  at  the  stem.  Many  of  them  feed  by  day  as  well  as  by 
nighty  pulling  into  their  underground  burrows  leaves  and  sprouts,  and 
there  devouring  these  at  their  leisure.  The  pupa  state  lasts  from  three 
to  four  weeks.  Many  of  the  species  are  single-brooded  even  as  far  south 
as  Missouri,  but  others  have  two  annual  generations.  Notwithstand- 
ing the  hiding  propensities  of  the  larvao  they  are,  nevertheless,  subject 
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to  the  attacks  of  parasites,  especially  Tachinid-flies  and  Ichneamonida 
of  tbe  genas  Qphion  and  allies. 

Young  cabbage-plants  often  suffer  severely  from  cut- worms,  and  there 
are  one  or  two  species — ^notably  Mamestrachenopodii — ^whicb  badly  dam- 
age tbe  old  plant  by  eating  the  leaves  and  boring  into  the  head.  All 
or  nearly  all  of  the  principal  cut- worms  will  undoubtedly  feed  upon  cab- 
bage, but*  we  shall  here  consider  only  those  concerning  which  we  have 
absolute  knowledge  of  their  cabbage-feeding  proclivities.  The  subject 
of  remedies  will  be  taken  up  at  the  close  of  the  consideration  of  the 
diftereut  species. 

THE  DABK-SIDED  CUT- WORM. 

(Larva  of  Agroiis  messoria  Harr.) 

[Platen J  Pig.  6.] 

This  insect  was  first  described  by  us  in  the  Prairie  Farmer  of  June 
22,  1867,  and  subsequently  treated  of  in  our  first  report  on  the  insects 
of  MiNSOuri  Tp.  74)  as  Agrotia  cochraniij  out  of  compliment  to  Mr.  J.  W. 
Cochran,  of  Calumet,  111.,  who  had  made  a  number  of  interesting  obser- 
vations on  this  and  other  climbing  cut- worms.  Later,  however,  in  ex- 
aminiug  his  types  in  the  collection  of  the  Boston  Society  of  I^atural 
History,  we  found  it  to  be  a  synonym  of  Harris's  Agroiis  messoria. 

Evidently  an  indigene  of  North  America,  Agrotis  messoria  is  wide- 
spread in  the  United  States.  It  is  very  common  in  California,  one  of 
the  commonest  of  the  climbing  and  garden  cut-worms  in  Missouri,  is 
abundant  throughout  Illinois,  Indiana,  and  Michigan,  was  first  de- 
scribed from  Massachusetts,  and  doubtless  occurs  thron^^hout  the 
States.  It  is  found  in  Ontario  and  Quebec,  though  not  commonly  in 
the  last-named  Province. 

While  commonly  found  in  the  vegetable  gardens  of  the  Western  and 
Northern  States,  this  cut-worm  has  gained  its  reputation  chiefly  as  a 
climber,  and  as  injuring  dwarf  fruit  trees.  We  have  considered  it  at 
length  in  this  connection  in  the  report  just  referred  to.  It  seems  by 
preference  to  gut  the  blossom  buds  of  dwarf  fruit  trees,  and  when  these 
are  all  gone  it  takes  the  leaf  buds  until  every  bud  upon  tbe  tree  is  de- 
stroyed. Seventy-five  of  these  worms  have  been  taken  from  a  single 
six-year-old  fruit  tree  on  a  single  night,  and  nearly  as  many  more  foand 
the  ensuing  ni^ht  Mr.  Cochran  says :  ^^  There  is  not  an  orchard  upon 
the  sands  of  Michigan  or  the  light  timber  openings  of  Indiana,  or  the 
sandy  ridges  of  our  own  State  (Illinois),  but  that  has  suffered  greatly, 
many  of  them  entirely  ruined  by  its  depredations.  It  is  far  more  de- 
structive to  fruit  trees  than  any  other  insect,  infinitely  more  so  than 
the  Canker-worm,  but  unlike  the  other  depredators  of  our  orchard  trees 
it  is  easily  kept  in  check,  and  at  small  expense  permanently  eradicated.^ 

The  natural  history  of  this  species  is  that  normal  to  the  group.  It  is 
single  brooded,  tbe  larvsB  hibernate,  and  the  moths  appear  in  July  and 
August,  after  a  duration  in  the  pupa  state  of  a  month  or  more. 

The  larva  ( Plate  II,  Fig.  6,  a)  is  somewhat  more  than  an  inch  in  length, 
of  a  dingy,  ash-gray  color,  with  lighter  or  darker  markings.  The  back 
is  light,  and  the  sides  are  darker,  and  the  customary  warts  are  shininir 
black.  The  head  and  thoracic  plate  are  of  a  shining,  ash-gray  color, 
and  the  under  surface  of  the  body  a  dirty  yellowish  green. 

The  moth  is  marked  as  shown  in  the  plate,  the  colors  being:  Fore- 
wings  of  a  light,  warm  cinereous,  shaded  with  Vandyke  brown  and  um- 
ber, the  terminal  space,  except  at  apex,  being  darker  and  smoky;  hind- 
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wings  whitish,  with  a  darker  shade  along  the  posterior  border.  Detailed 
descriptions  of  the  earlier  states  are  given  in  the  original  articles  already 
alluded  to.    The  eggs  are,  so  fjar,  unknown. 

THE  GB^lNULATED  OUTWOBM. 

(Larva  of  Agroti$  annexa  Treitschke.) 

[Plate  n?  Pig.  1.] 

This  si)ecie8  is  perhaps  the  most  prominent  of  the  cut- worms  which 
have  been  sent  to  the  Department.  The  moth  is  an  old  and  well  known 
species,  originally  described  by  Treitschke  in  1825,  and  successively 
treated  by  Boisduval,  Stephens,  and  Guen6e.  It  is  given  by  the  latter 
author  as  a  common  iS'orth  American  species.  In  the  British  Museum 
Catalogue  it  is  entered  from  the  United  States,  East  Florida,  St.  Domingo, 
Jamaica,  and  Port  Natal,  while  Guen^e  gives  it  as  ^^rare  an  Br^sil." 

Concerning  the  larval  habits,  Guen6e  says: 

Hie  larra  Urea  in  the  spring  upon  almost  all  garden  vegetables,  snoh  as  peas  and 
beans;  bat  it  is  espeoiallj  the  cereals  which  it  attacks^  ana  in  certain  jears  it  occa- 
sions considerable  loss  to  wheat,  partionlarly  in  Virginia.  It  buries  itself  during  the 
daj  In  a  cavitj  at  the  roots,  and  issues  only  at  night  to  feed.  Its  habits,  therefore, 
sre  the  same  as  those  of  almost  all  Agrotids.  But  what  is  exceptional  is  that  it  also 
iojores  trees,  for  it  deyours  the  leaves  of  the  cotton-plant,  and  sometimes  does  great 
damage.  It  pupates  under  ground  the  middle  of  May,  and  the  moth  issues  about  the 
fintcn  Jane. 

The  species  has  a  wide  distribution  in  the  United  States.  It  is  found 
from  New  York  west  to  the  Mississippi  and  south  to  Florida  and  Ala- 
bama. It  is  probably  the  most  common  of  the  species  which  were  col- 
lectively designated  oy  Glover,  and  are  still  known  by  Southern  plant- 
ers 3A  ^^the  cotton  cut- worm,''  cutting  off  the  young  plants  soon  after 
they  appear  above  the  surface  of  the  ground.  The  species  is  a  general 
feeder,  as  we  have  found  it  feeding  upon  grass,  clover,  plantain,  dande- 
lion, cabbage,  cotton,  and  many  other  plants.  Prof.  S.  A.  Forbes  sent 
OS  specimens  in  April,  1882,  with  the  statement  that  they  had  seriously 
iDJored  cabbage-plants  in  the  vicinity  of  Normal,  111. 

In  the  Northern  States  there  is  probably  but  one  generation  in  a 
season,  but  in  Georgia  and  other  Southern  States  the  worms  may  be 
found  at  almost  any  time  of  the  year  in  almost  any  stage  of  growth,  so 
that  it  is  difficult  to  determine  the  number  of  broods  without  an  exten- 
sive rearing  of  individuals.  There  are  probably,  however,  at  least  three 
annual  generations  in  Georgia.  They  pass  the  winter,  so  far  as  we  have 
observed,  in  the  larva  state,  retiring  under  sticks  or  stones  during  the 
cohl  weadier.  This  is  the  worm  to  which  we  refer  presently  in  the 
passage  on  remedies  for  Cabbage  cut-worms,  as  having  been  trapped 
in  sucm  enormous  numbers  by  Dr.  A.  Oemler,  of  Savannah,  Ga. 

The  larva  (Plate  II,  Pig.  1,  a)  is  of  a  dull  gray  color,  and  may  be  easily 
recognized  by  what  we  have  indicated  in  the  x>opular  name  as  its  gran- 
utoc  appearance.  The  whole  body,  when  viewed  with  a  strong  lens,  is 
closely  covered  with  very  small,  round,  blackish  granules,  each  bearing 
a  minute  sharp  i>oint 

The  general  color  of  the  body  and  front  wings  of  the  moth  (Plate  n, 
Fig.  1,  h)  is  dirty  yellowish  gray.  The  front  wings  are  marked  with 
\>wkj  as  shown  in  the  figure.  The  hind  wings  are  pure  white  and 
di^tJy  iridescent,  with  faint  brown  shades  at  tips.  Among  upward 
of  fifty  specimens  which  we  have  reared  from  the  larva  the  variation 
11  aot  veiy  markedi  though  some  are  muoh  darker  than  others.^         . 
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In  the  warm  fall  and  winter  of  1882-^'83  a  moth  of  this  species  on- 
posited  October  16,  the  eggs  hatched  October  27,  and  the  iarrsbad 
reached  fall  growth  and  begun  transforming  December  15,  the  fin^t 
moth  issuing  December  29. 

The  eggs  of  this  species,  which  we  have  obtained  in  onr  vivaria,  an 
laid  in  autumn,  and  were  scattered  ine^ilarly  and  singly  ou  grtM^t 
habit  which  is  exceptional  ami  i)rol>iibIy  abnormal ^  as  the  result  of  e«^ 
finement.  In  shape  and  ^  t  tirttu  r».^  t  hry  re.^eTnblt>  tli  ojse  of  gauvUi^  and  th» 
larvae  in  the  earlier  sta^r^  are  lotjpers,  hjiviup:  lht5  fir«t  three  pftits  of 
prolegs  atrophied.  They  are  also  quite  Lirstite,  the  baire  in  tliefirrt 
stage  exceeding  in  length  the  diameter  of  the  body,  but  relatmly^ 
minishing  with  each  molt.  Prof.  G,  H.  FreDch  has  given  an  aixjoasl 
(Can.  Ent  XIV,  pp.  207-9,  Ifov.,  1882)  of  the  adole«ceut  sfflrea,  l«it» 
nis  descriptions  of  the  larval  sta^iree  are  mostly  coloration al  auil  omi*  tiff 
exceptional  structural  t't^^ture^^  we  apx^end  those  drawu  up  fhiuioor 
own  notes: 

DESGRtPTlTE, 

AOROTis  ANNXXA. — ^Ztfrno-— Average  lengrtb,  3^^™.  Gcn^^ral  cainr  durk  fjuj.  'rf* 
a  slightly  purplish  tinee  on  Xh*^  dorsum;  venter  4in|ry  wUit*i*  HvAd  pam*  t6n 
slightly  polished,  with  indifltiiict,  t>;*1b,  brown iisb  mmkioj^;  the  triaut;iiL»i  (t^u 
piece  bordered  each  side  by  a  dark  bro\Mjmb  stripo,  wbiuh  coDtimie*  in  att«lMVi 
angle  on  the  vertex,  and  is  cro^^ed  by  nonie  tshort  tmDsvorsis  Iltio» ;  a  hmva  Mf 
below  the  eyes:  qoite  smootb^  witb  oril^r  fi  ftiw  Abfttlow  tranaver^  \rnnk1««,  Clj|i0 
whitisbi  with  six  quite  deep  im|troflMOD« ;  mandibles  H|;bt  brown  At  b tut n I  haU^tvfj^ 
black,  and  the  edge  with  fiv*  leeib*  Cervicftl  ctbielil  aToyi^U,  witb  uarro^,  ^*^*" 
median  line:  front  margin  eo1ue\^'bat  dark<!r;  near  Intcmt  Angles  a  piLlcr,  raUiieY 
tinct,  roundish  spot,  which  extendji  if}  the  (i*ont  mftrgin  in  a  fine  lino*  Me^' 
line  very  Indistinct,  and  bordier<^d  eacb  side  by  a  dusky  ahwle*  A  «>meirb4t  Ei  ^ 
more  or  less  distinct,  narrow,  dnsk>^  line  runti  ttoiti  anterior  margin  of  raofa  JM 
in  an  oblique  direction  to  posterior  iiiliforona  wait;  anbdoreal  tin**  dark  fft^ 
though  not  very  distinct ;  spu^i?  belnw  ^nbdur^nl  line  M>iui'^but  pntrr  f  ban  dootm, 
and  with  indistinct,  irregular,  dimky  aiarka;  snpra-frti^m^itai  lut«  whttUb,  l»tJrd*»J 
above  by  an  interrupted  black  i^^h  Uac ;  pilTfeTt>nB  wartadnaky,  and  pomewbat  fm^tbrf. 
stigmata  deep  black.  The  vhalfi  bodtt^  dofsaVff  and  veniratjjf,  ii  tlo$eijf  ftcr^rrfd  ir\ii  f^ 
minute f  blackish  granules f  each  '*/  tchich  Unt*  a  »irwJ7p  nh&rp  piAnt  vr  toa(A,  am  ^catmt\* 
which  the  eurf ace  appears  and  Jit!  a  rought/r^  to  the  i^Mch  or  nt  \f  tot^td  idthfi^tsmsL 

There  is  considerable  vari at u in  in  colot,  tho  fiuinllerffperimena  bdng  ffe&a»Ux|ldiJ 
though  tiiere  are  also  some  full-RTfjwn  <tnb8  uf  the  same  color;  otheiVt  iMtliMMDMi 
large,  are  idmost  black.  All  varifitie^  of  this  H»eciea  cnayf  bow  ever,  be  rjirwnlwlly 
the  characteristic  graDnlation«  of  iho  bod  v.    (V'or  do  tails  nws  PL  II,  Fitf,  tt>*  i^  A*) 

Papa.— Length,  about  18»" .  Color  red  A  \  sL  -brow  n .  wi  th  a  ftomo  ^  hat  darkar  «iM 
line  on  abdomen.    Head  small,  with  tbe  front  eUgbtly  prolong«l :  n  mor»  at  l^4i^ 


a  short  subdorsal ,  longi tudi u n  1  i i n  j> n^a^i on  c o r h  h i dt^ ;  tn r t n t b i>iuji  and  i hf^  6>fk«lKi 
three  abdominal  joints  with  qnitf^  a  nnmbor  of  ttno  trunrtv^rw.^  writikl«a;  abdovco  M 
joints  4-7  anteriorly  with  a  traiirtvi^rw?,  Tot»nd*^d  ridge,  ttiarkf^d  with  quit*  a  nvttl^ 
of  very  coarse  and  deep  itujirt^c^sicm.'i,  tbo  posterior  niardn  bt^uig  xrszj  flselj  p*e^ 
lated;  stigmata  black;  tip  of  bin  joint  diirk  biv>wut  *^ii*iing  in  two  ativnt  t«H£  iif^ 
lermiuating  in  a  very  fine  sninp,  ivbich  Is  curved  downward;  ea<rh  «i^^  Jmi  W^ 
the  tip,  is  a  small  blackish  tubtrclo^  and,  dor^tUly,  a  little  in  fWmioritJs  s  atuwi**'' 
(SeeFig.  1,/,^.) 

THE  SUAGREENED  CUT-WORM* 

(Larva  of  Ag^otis  maUJida  GueiL) 

[Platen;  Fig.  3,1 

This  cut-worm,  which  has  also  been  noticed  to  feod  upon  tb«< 
plant,  appears  to  be  coDtinrd  to  tbe  Southern  Atlantic  8tatf«^  I 
XMstnct  of  Oolumbia  to  Alabama.     Ub  habits  are  vocy  flimilar  tn  1 
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of  Agrotis  annexa  Tr.,  the  preceding  species,  in  company  with  which, 
though  only  in  small  numbers,  it  is  generally  found,  and  from  which  it 
is  not  at  first  sight  easily  distinguished,  having  the  same  size,  shape, 
general  coloration,  and  markings.  Yet  a  careful  examination  will  ena- 
ble its  separation  from  annexa  by  the  general  surface  appearing  minutely 
shagreeued  and  lacking  the  spinous  elevations  that  cover  annexa  and 
cause  it  to  feel  rough  when  handled,  while  malefida  feelH  smooth.  It  is 
ako  nocturnal  in  its  habits  and  a  quite  general  feeder,  affecting,  among 
other  plants,  young  cotton.  It  also  fe^s  freely  upon  clover,  grass,  and 
different  weeds.  It  lives  almost  exclusively  underground  in  a  tunnel 
several  inches  in  length,  into  which  it  drags  the  cut-ofif  leaves  and  stems 
to  devour  them  unmolested.  It  transforms  about  an  inch  below  the 
surface,  in  an  oval  cavity,  without  a  trace  of  silk.  The  eggs  of  this 
species  are  yet  unknown. 

DESOBIPTrVE. 

AoRons  MALBTiDA. — ^XanMi.— Avenge  length,  when  fall  grown,  about  35»n. 
Smooth,  with  a  greasy  aspect* and,  under  a  good  lens,  very  finely  shagreened.  Color 
nniformlv  pale  gray,  wltn  the  venter  somewhat  paler.  Medio-dorsal  line  scarcely 
ootioeable.  A  more  or  less  distinct,  rather  broad,  doU  yeUowish  subdorsal  Une,  iUy- 
definedaboTOy  but  bordered  below  bv  a  line  which  is  scarcely  darker  than  the  croand 
color,  bat  is  itself  well  defined  below  by  a  faint  and  narrow  pale  line ;  a  faint  and  irreff- 
nlarsapra-sticnnatal  shade  and  a  dusky  stigmatal  line.  Stigmata  large  and  polished, 
deep  black.  Piliferous  warts  normally  placed,  brownish,  polished,  each  with  a  short, 
itia,  brown  hair,  that  immediately  behind  the  stigmata  much  the  largest.  Anal  shield 
▼ith  the  posterior  ed^^e  lighter.  Cervioal  shield  more  distinctly  mottled  with  brown 
snd  with  a  paler  median  une.  Second  and  third  thoracic  Joints  divided  transversely 
by  iive  narrow  and  quite  deep  wrinkles,  with  the  transyerse  row  of  piliferous  warts 
on  the  third  wrinkle.  Head  rather  small,  nutant,  and  partly  withdrawn,  finely  sha- 
ereened  like  the  bodv^  and  either  uniformly  yellowish-brown  with  larger  or  smaller 
osrk  snots,  or  marked  in  front  with  the  two  usual  brownish  oblique  stripes ;  frontal 
triangle  ooncolorovs ;  clypeus  with  six  quite  deep  impressions  and  almost  white ; 
lAbmm  bilobed,  the  lobes  much  rounded;  antennas,  as  usual,  with  the  first  Joint 
white,  the  others  yeUow.  Mandibles  with  five  teeth,  Dlaok ;  the  basal  half  externally 
yeUowiah.  ^ 

Pifna.— Average  lengthy  18"^b.  Of  normal  form,  yellowish-brown,  polished;  anal 
tip  short,  somewhat  conical,  and  finely  wrinkled,  furnished  with  two  short,  stout, 
black  thozna  which  at  tip  are  slightly  bent  down  and  of  a  ysUowiah  color. 

THE  WMAEKED  OUT-WOEM. 

(Larva  of  Agrotis  clandestina  Harr.) 

[Plate  H;  Fig.  4.1 

This  is  a  very  common  insect  in  the  I^orthem  and  Western  States 
and  in  Canada.  It  was  origiDally  described  by  Dr.  Harris,  from  speci- 
mens reared  in  Massachusetts,  and  also  from  a  specimen  received  from 
Dr.  F.  E.  Melsheimer,  of  Dover,  Pa.  Dr.  Melsheimer  called  the  larvaa 
^'com  oat- worms,"  and  stated  that,  while  their  choice  of  food  was  not 
limited,  they  seemed  to  prefer  young  maize  shortly  after  it  makes  its 
appearance  above  ground.  They  will  feed,  however,  on  all  sorts  of  sue- 
culeut  vegetables ;  aud  early  sown  buckwheat,  young  pumpkin-vines, 
beans,  and  cabbages  are  particularly  mentioned. 

In  our  first  report  on  the  insects  of  Missouri  we  made  especial  men- 
tion of  this  species,  stating  that  it  seems  to  prefer  to  attack. low  bushes 
like  carranty  rather  than  to  climb  trees,  indicating  cabbage  as  especially 
liable  to  its  attack,  and  mentioning  also  the  fact  that  apple  buds  are 
occasionally  eaten  oy  this  speoies.    We  also  mentioned  that  it  fed  upon 
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a  species  of  wild  endive  (probably  OichoHuin  iativum)^  nestling  under 
its  broad  leaves  daring  the  day  withoat  entering  the  ground,  and  that 
Mr.  Glover,  of  the  Department  of  Agriculture,  had  known  it  to  attack 
wheat  in  Maryland. 

The  moths  begin  to  appear  shortly  after  the  middle  of  June,  and  fly 
commonly  until  the  end  of  August,  or  later.  The  larvae  hil>emate  in 
the  usual  manner,  and  transform  to  pupae  the  latter  part  of  May  or  the 
first  of  June.    The  eggs  ftre  yet  uudescribed, 

The  larva  (Plate  II,  Fig.  4,  a)  and  pupa  were  described  at  length  in 
the  Missouri  report  referred  to  (p.  79).  The  larva,  when  fall  grown,  is 
a  little  over  an  inch  in  length,  and  is  ash-gi*ay  in  color,  inclining  to 
dirty  yellow  on  the  back.  The  distinguishing  feature  is  a  row  of  black 
velvety  marks  along  each  side  of  the  back  on  all  but  the  thoracic  joints, 
and  bearing  a  general  resemblance,  looking  from  anus  to  head,  to  a 
series  of  W's.  The  head  is  black,  with  a  white  line  in  fix>nt  resembling 
an  inverted  T. 

The  moth  (Plate  II,  Pig.  4,  b)  is  of  a  dark  ash-gray  color,  with  faintly 
traced  wavy  bands.  The  hind  wings  are  dlyty  brownish- white,  some- 
what darker  behind. 

u 

THE  GEBAST  OCTT-WOBM. 

(Larva  of  Agrotia  ypHlon  Bott) 

[Plate  H;  Fig.  2.] 

We  first  described  the  larva  of  this  insect  in  the  Prairie  Farmer  for 
June  22, 1867,  under  the  name  of  the  *^  Black  Gut-worm,"  but  finding 
afterwards  that  it  was  quite  variable  in  its  coloration,  we  changed  the 
name  in  onr  first  report  on  the  insects  of  Missouri  (1869,  p.  80}  U>  that 
of  the  '<  Greasy  Cut- worm."  At  that  time  the  technical  name  Agrot%$ 
teli/era  was  employed,  this  being  the  name  under  which  the  moth  was 
first  described  in  this  country  by  Harris,  In  his  Report  on  Insects  Inja- 
rious  to  Vegetation,  1841,  p.  323 ;  but  subsequent  investigations  have 
shown  that  the  moth  occurs  also  in  Europe,  and  had  been  described  in 
1776  by  Von  Botteuburg,  by  the  trivial  name  of  ypsilon^  and  later  by 
Hiibner  by  the  name  of  euffuea. 

It  is,  in  flict,  one  of  the  cosmopolitan  insects,  as  widely  distributed  as 
Heliothis  armf^era— the  parent  of  Boll-worm  and  Corn-worm,  or  as 
Cynthia  cardui — the  well  known  thistle  butterfly.  It  is  one  of  the  com- 
monest of  our  North  American  cut-worms,  and  is  found  from  Georgia, 
Mississippi,  and  Texas,  to  Kova  Scotia,  Hudson's  Bay,  and  Manitoba. 
It  is  found  in  England  and  all  over  Europe.  In  Asia  it  has  been  cap- 
tured, in  many  localities  in  India  and  China.  In  Africa  it  is  recorded 
from  E{>ypt,  South  Africa,  and  the  Cape  of  Good  Hope.  In  Sontli 
America  specimens  have  been  found  in  Venezuela,  at  Bahia,  Brazil,  and 
Montevideo,  Uruguay.  It  has  also  been  received  from  New  Zealand, 
and  from  several  localities  in  Australia,  including  Adelaide  and  More- 
ton  Bay,  Queensland.  These  localities  are  taken  from  the  British  Ma- 
seum  Catalogue.  Guen^e  gives  as  the  habitat  of  the  species,  all  of 
Europe,  America,  and  the  West  Indies. 

The  larva  has  a  most  emphatic  and  pemicions  cutting  habit.  We 
have  known  it  to  cut  off  large  tomato-plants  that  were  over  6  inchei< 
in  height,  generally  at  an  inch  above  ground.  After  severing  one 
plant,  the  same  worm  would  travel  to  other  plants,  and  thus,  in  a  single 
night^  would  ruin  three  or  four.    In  quite  hard,  clayey,  com  land,  e^ 
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wonn  was  found  to  have  a  smooth  burrow,  in  which  it  lay  hidden  daring 
the  day,  and  to  the  bottom  of  which  it  could  generally  be  traced. 

Nothing  seems  to  come  amiss  to  its  voracious  appetite.  It  is  reported 
as  one  of  the  species  especially  destructive  to  corn-fields  and  gardens. 
It  destroys  young  tomato  and  tobacco  plants,  and,  in  confinement,  feeds 
with  equal  relish  on  apple  and  grape  leaves,  and  has  been  found  in  a 
garden  cutting  off  cypress  vines  ( Quamoclit).  It  is  also  one  of  the  cotton 
eat-worms  of  the  South. 

No  absolute  proof  has  yet  been  published  that  it  is  a  cabbage  insect 
Harris,  in  drawing  up  his  description,  says  simply  tiiat  it  was  one  of  five 
species  of  cut- worms  procured  in  the  mouths  of  June  and  July :  **  Some 
of  them  were  dug  up  among  cabbage-plants,  some  firom  potato-hills, 
and  others  from  the  corn-field  and  flower  garden"  (Ins.  Inj.  Veg.,  443). 
We  are  therefore  left  in  doubt  as  to  whether  this  larva  might  not  have 
been  taken  from  the  cabbage-roots.  But  while  in  Saint  Louis,  we  re- 
ceived on  one  occasion  two  half  grown  larva  of  this  species  from  Mr. 
K.  0.  Burch,  of  Jefferson  City,  with  an  account  of  how  they  cut  off  his 
cabbage  plants  below  and  above  the  ground  (May  3, 1869),  and  in  May, 
1870,  we  found  the  partly  grown  larv»  cutting  off  young  cabbages  about 
one-half  inch  above  the  ground. 

There  is  with  this  species  either  a  dual  method  of  hibernation  or  else 
it  is  double- brooded.  Lists  of  local  fauna  show  that  the  moth  has  been 
captured  abundantly  in  Massachusetts  in  April,  and  again  in  August, 
September,  and  October.  In  Oanada  it  is  found  from  June  to  October, 
and  a  perfectly  fresh  specimen  has  been  taken  as  late  as  October  1.  In 
UisBOuri,  on  several  occasions  between  1868  and  1876,  we  took  full- 
grown  larvfe  about  May  1,  but  in  no  instance  did  they  transform  to 
moths  before  July,  and  in  one  case  the  transformation  was  delayed  un- 
til late  in  August,  whether  abnormally  or  not,  we  cannot  say.  Farther 
Boath  the  pupa  has  been  several  times  plowed  up  during  the  winter 
months  and  mistaken  for  the  pupa  of  the  cotton- worm.  December  3, 
1878,  one  was  found  at  Virginia  Point,  Tex.,  which  gave  forth  the  moth 
on  the  6th.  April  22  a  number  of  the  pupad  were  sent  to  us  which  had 
been  plowed  up  in  a  cotton-field  at  Americus,  Ga.;  the  moths  issued 
before  the  close  of  the  month.  The  evidence  would  seem  to  show  either 
tbat  there  is  great  irregularity  in  the  time  of  development  and  mode  of 
bibeniation,  or  that  there  are  two  broods  in  the  Northern  States,  and  no 
more  in  Illinois  and  Missouri. 

We  have  already  given  (First  Missouri  Eeport,  p.  80)  descriptions  of 
the  lan*a,  pupa,  and  adult,  which  it  will  be  unnecessary  to  rei)eat  here. 
The  larva  (Plate  I,  Fig.  2,  a,  &),  is  about  an  inch  and  a  half  long,  of  a 
dall  lead  brown  color,  with  five  longitudinal  indistinct  lighter  stripes. 
The  underside  of  the  body  is  dim  greenish-yellow.  The  moth  (Plate  II, 
Pig.  2,  c)  has  dark-brown  front  wings,  with  a  bluish  tinge  on  the  fore 
border,  and  with  a  dark  brown  lance-shaped  mark  running  from  the 
posterior  portion  of  a  kidney-shaped  spot  in  the  middle  of  the  wing. 
The  bmd  wings  are  pearly  white  and  semi-transparent. 

The  eggs,  which  have  not  before  been  described,  are  laid  in  smaU 
batches,  and  often  in  two  or  three  layers,  covered  sparsely  with  long 
scales  from  the  abdomen  of  the  female  moth.  They  are  pale  fulvous  in 
color  and  nearly  spherical  in  shape,  the  base  being  somewhat  flattened. 
The  polar  ribs  are  not  very  distinct,  and  the  crown  is  small.  These 
eggs  we  have  found  laid  on  peach  and  sycamore  leaves  upon  which  the 
Ittrrs  do  not  feed.  The  larva  in  t^e  first  stage  is,  also,  a  semi-looper, 
^  front  prolegs  being  atrophied.  The  species  is  parasitized  by  Ta- 
cUaldft,  which  we  have  often  bred  from  it  ^,g,,,,,  ^  ^oo^le 
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THE  SPECKLED  CUTWORM. 

(Larva  of  Mamestra  aubjuncia  G.  &  B.) 

[Plate  Hj  Fig.  5.] 

This  cnt-worm  was  also  one  of  the  species  described  and  figured  by 
ns  in  the  first  report  on  the  insects  of  Missouri  for  1868.  We  found  it 
on  two  occasions  hiding  under  cabbage-plants  in  a  truck  garden  in  Saint 
Louis,  and  in  confinement  it  feeds  ravenously  on  cabbage-leaves,  so  that 
it  may  safely  be  put  down  as  a  cabbage  insect 

The  species  has  been  found  in  Missouri,  Wisconsin,  Canada,  and 
Massachusetts,  and  probably  occupies  all  the  intermediate  ground,  if  it 
does  not  extend  beyond  these  limits. 

So  far  as  is  known  there  is  but  one  annual  generation,  and  the  moths 
fly  in  Massachusetts  in  June  and  July^  in  Canada  in  July  and  August 
A  favorite  hiding  place. for  the  worms  in  the  spring  is  under  bits  of  ma- 
nure in  clover-fields.  This  cut- worm  is  parasitized  by  the  ichnenmonid 
Panucus  geminatus  of  Say,  a  large  species  which  deposits  a  single  egg  on 
each  worm.  The  tough,  black,  silvery  cocoon  of  the  parasite  is  span 
within  the  pupa  of  the  cut- worm  and  completely  fills  the  cavity. 

Full  descriptions  of  the  different  stages  will  be  found  in  the  report 
just  referred  to.  The  larva  (Figs,  a,  &,  c)  is  at  once  distinguished  hy 
several  characteristics,  but  more  especially  by  being  speckled  as  with 
pepper  and  salt,  when  viewed  with  a  pocket  lens,  the  ground  color  be- 
ing flesh-gray,  with  a  tinge  of  rust  color  in  the  middle  of  each  joint 
Before  changing  to  chrysalis  it  acquires  a  uniform,  pale,  dirty  yellow 
color  with  the  markings  almost  obliterated.  It  bears  an  interrupted 
dorsal  and  subdorsal  white  line,  these  lines  being  quite  distinct  on  the 
posterior  half,  and  indistinct  on  the  anterior  half,  of  each  joint;  and  a 
stigmatal  line  on  each  side,  somewhat  lighter  than  the  rest  of  the  body. 

The  moth  (Plate  II,  Fig.  5,  d)  expands  38»>°*.  The  front  wings  are 
blackish-brown  above,  shaded  with  flesh-color,  and  are  characterized 
by  the  ordinary  spots  being  very  large,  flesh-colored,  and  distinctly 
limited.  The  hind  wiiigs  are  smoky-blackish,  paler  toward  the  base, 
and  marked  obscurely,  UT  at  all.  The  eggs  of  this  species,  which  have 
not  hitherto  been  known,  are  laid  (as  we  have  ascertained  in  confine- 
ment) in  the  fall  in  batches  of  from  fifty  to  sixty,  and  generally  in  two 
layers.  In  shape  they  closely  resemble  those  of  saucia^  which  we  figure, 
and  in  color  they  are  at  first  of  a  pale  bluish-green,  becoming  reddish- 
brown  before  hatching.  The  young  larvsB  are,  also,  semi-loopers,  the 
first  and  second  pairs  of  prologs  being  atrophied. 

THE  GLASSY  CUT-WOBM. 

(Larva  of  Hadena  devastatrixy  Brace.) 

[Plate  IH;  Fig8.3,4.J 

We  have  already  referred  to  the  five  species  of  cut- worm  moths  bred 
by  Dr.  Harris  from  a  miscellaneous  lot  of  worms,  and  described  without 
reference  to  their  distinctive  larvae.  He  states  that  he  was  assured  by 
one  of  his  friends  that  his  fifth  species  was  the  moth  of  *^  the  Cabbage 
Cutworm."  Dr.  Harris  identified  this  moth  with  the  Phalaena  Noctm 
devastator^  described  by  Mr.  John  P.  Brace  in  Billiman's  Journal,  ToL  I 
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(1818),  p.  154,  and  placed  it  in  the  genua  Agrotis.  The  original  desci^* 
tioD  was  drawn  up  by  Mr.  Brace  from  moths  bred  from  papsa  found  in  a 
cabbage-field,  and  there  remains  but  little  doubt  that  it  is  a  true  cabbage 
insect. 

The  larva  of  this  species  was  unknown  until  1869,  when  we  published 
a  foil  description  of  it  (loe.  cit,  p.  83).  The  larva  from  which  this  de- 
scription was  taken  was  found  May  1  under  a  wild  endive,  the  leaves 
of  which  it  had  evidently  been  eating.  It  was  about  half  grown.  In 
the  breeding-jar  to  which  it  was  transferred,  it  burrowed  immediately 
under  ground  and  fed  until  the  time  of  its  transformation  entirely  on 
grass-roots,  although  other  food  was  plentiful.  On  June  19  it  changed 
to  a  pupa,  and  came  forth  as  a  moth  July  7. 

Mr.  Brace's  account  of  its  life-history  was  to  a  certain  extent  errone- 
ous. He  stated  that  the  moth  lays  its  eggs  in  the  autumn,  near  the 
ground  and  at  the  roots  of  trees ;  that  the  eggs  hatch  the  following  May 
and  the  worms  attain  their  growth  in  four  weeks,  remain  in  the  pupa 
state  four  weeks  longer,  and  come  forth  as  moths  about  the  middle  of 
July.  Dr.  Harris,  however,  Justly  criticises  this  statement  in  the  fol- 
lowing words:  ^^Frbm  what  is  known  respecting  the  history  of  the 
other  kinds  of  Agrotis  and  from  the  size  that  the  Cabbage  Out- worms  are 
found  to  have  attained  in  May,  I  am  led  to  infer  that  they  must  gener- 
ally be  hatched  in  the  previous  autumn,  and  that,  after  feeding  awhile 
on  such  food  as  they  can  find  immediately  under  the  surface  of  the  soil, 
they  descend  deeper  into  the  ground  and  remain  curled  up  in  little  cavi- 
ties which  each  one  makes  for  itself  in  the  earth  till  the  following 
siiring.'* 

The  Glassy  Out  worm  (Plate  III,  Fig.  3)  may  at  once  be  distinguished 
from  the  other  cut- worms  which  weliave  described  by  its  translucent, 
glassy-green  body,  in  contrast  with  the  very  distinct,  hard,  polished, 
dark-brown  cervical  shield,  and  a  bright  venetian-red  bead. 

The  moth  (Plate  III,  Fig.  4)  resembles  in  general  appearance  Agrotis 
mfssoriuj  previously  described,  the  ground- color  being  the  same.  It  is 
larger  in  size,  the  wavy,  transverse  lines  are  more  nearly  equidistant, 
the  arrow-shaped  spots  which  emanate  from  the  outer  line  are  darker 
and  more  distinct,  and  the  outer  edge  of  the  large  kidney-shaped  spot 
is  almost  always  quite  white.  These  are  the  superficial  characters  by 
which  they  may  be  distinguished,  as  by  their  structural  characters  they 
are  placed  in  diflerent  genera.  No  description  of  the  egfifs  has  been 
published. 

THE  VARIEGATED  OUT-WOBM. 

(Larva  of  Agrotis  saucia  Treitschke.) 

[Plate  in  J  Figs.  1,2.] 

This  cut- worm  was  treated  of  in  our  First  Missouri  Entomological 
Beport  (pp.  72-74)  under  the  name  of  Agrotis  inermis  Harris.  It  is  a 
common  species  throughout  North  America  and  Europe,  and  has  been 
found  in  thelslandsof  Madeira  and  Teneriffe.  It  is  a  very  general  feeder. 
Kaltenbach  mentions  it  as  feeding  upon  Stellaria^  Litorella^  Plantago^ 
and  Rumex  in  Europe.  In  this  country  we  have  found  these  larvse 
abundantly  in  cabbage-patches,  and  have  fed  them  in  confinement  upon 
cabbage,  grape  leaves,  strawberry  leaves,  and  the  leaves  of  Eupatorium, 
and  sSso  of  White  mulbeny.  We  also,  upon  one  occasion,  found  a  sin- 
gle larva  olimbing  in  a  wiUow  tree  in  the  day«time.  and  tnis  specimen 
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was  fed  upon  willow  leaves.  We  have  known  it  to  do  oonsiderable 
damagre  to  young  grape-vines  in  cold  frames,  as  well  as  to  yonng  lettaoe 
plants,  and  one  of  our  correspondents  accidentally  raised  a  namberof 
larvtB  from  the  egg  to  half  growth  which  had  fed  exclusively  on  apples, 
form  want  of  other  food. 

The  eggs  of  this  species  (Plate  III,  Pig.  2)  are  quite  small,  of  a  pink 
color,  with  ribs  radiating  from  the  summit,  and  are  deposited  in  small 
batches.  From  the  evidence  which  we  have  collected  it  seems  to  be 
the  universal  habit  of  this  species  to  lay  its  eggs  upon  the  leaves  of 
various  trees.  We  have  found  them  upon  the  leaves  of  Cherry,  Apple, 
Mulberry,  and  Peach,  and  have  never  found  them  in  other  situations. 

The  newly-hatched  larva  is  dirty  yellow  in  color,  covered  with  dark 
conspicuous  spots ;  it  feeds  openly  and  loops  somewhat  in  its  walk. 
After  the  first  molt  the  dark  spots  become  almost  obliterated,  and  it 
takes  on  the  appearance  of  the  full-grown  worm,  assuming  at  the  same 
time  the  normal  cut- worm  habit.  The  full-grown  larva  (Plate  III,  Fig. 
1,  a,  6,  c)  is  about  2  inches  long,  is  finely  mottled  with  dull  flesh-brown  and 
black,  and  has  dark  velvety,  longitudinal  marks  along  the  sides  of  the 
back.  It  is  lighter  on  the  sides  than  on  the  back,  and  has  a  flesh-col- 
ored stripe  below  the  stigmata.  The  pupa  is  of  normal  form,  deep 
mahogany-brown  in  color,  and  has  a  single  point  at  its  extremity. 

The  general  color  of  the  moth  (Plate  III,  Fig.  1,  d)  is  dark  brownish- 
gray,  some  specimens  being  almost  black  along  the' front  edge  of  the 
upper  wings,  while  others  have  this  edge  of  a  dull  golden-bufi"  color. 

The  development  of  the  species  is  quite  rapid,  as  will  be  seen  by  the 
following  extracts  fi:om  our  notes : 

Ej^gs  found  on  apple  ]ubt<}hed  April  17;  larviD  entered  the  ground  May  15  to  22; 
moths  issued  June  3  to  8. 

Ecg8  found  on  leaf  of  mnlberry  hatolied  May  24 ;  larra  entered  the  ground  June  15; 
moths  iesned  June  28  to  July  6. 

Eggs  found  on  peach  twig  hatched  April  9.  Another  hatch  hatched  April  95 ;  moths 
from  the  latter  batch  issned  Jane  26. 

Batch  of  egss  found  April  29  hatch  May  2 ;  larrce  entered  ground  May  81;  moths 
issued  June  ItT 

These  notes  were  all  made  at  Saint  Louis,  and  indicate  at  least  two 
annual  generations,  with  a  possibility  of  three. 

For  detailed  descriptions  of  the  different  stages  we  refer  the  reader 
to  the  report  dted  in  the  opening  sentence. 

BEMEDIES  FOB  CABBAQS  CUT.WOBMS. 

Up  to  quite  recent  times  no  good  remedy  for  cut- worms  had  been  pro- 
posed which  did  not  involve  much  time  and  labor  in  the  carrying  oat 
The  use  of  dressings  for  the  soil  was  found  unsatisfactory ;  fall  plowing 
accomplished  the  end  incompletely;  applications  to  the  plants  were  not 
lasting  in  their  effects ;  and  the  best  writers,  including  Curtis,  Harris, 
and  Fitch,  have  concluded  that  digging  the  worms  out  of  their  burrows 
by  hand  and  destroying  them  is  the  only  complete  and  satisfiactoiy 
thing  to  do. 

A  preventive  urged  by  one  of  Harrises  correspondents  was.  to  wrap 
the  stem  of  the  young  plant,  on  setting  it  out,  in  a  walnut  leaf,  through 
which  the  worms  will  not  penetrate  to  reach  the  stem,  and  tbe  same 
idea  has  since  been  used  with  good  effect  in  small  garaens,  with  the 
substitution  of  heavy  brown  paper  for  the  walnut  leaf.  A  good  deal  of 
time  and  care  is  necessary  to  make  a  perfect  wrapping  of  thid  Btemi  and 
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this  constitutes,  so  far  as  we  are  aware,  the  only  objection  to  the  use  of 
Oils  preventive. 

One  of  the  very  oldest  of  the  cut-worm  remedies  consists  in  trapping 
the  worms  in  deep  holes  near  the  base  of  the  plants.  For  this  purpose 
a  long,  smooth,  sharpened  stake,  an  inch  or  two  in  diameter,  is  u«ed, 
and  almost  as  fast  as  a  person  can  walk  through  the  field  it  can  be 
thrust  once  or  twice  deep  into  the  ground  near  each  plant,  leaving  a 
smooth,  round  hole  out  of  which  the  cut- worms,  having  once  fallen  in, 
cannot  crawl,  and  the  chances  are  that  in  their  noctunial  prowlings 
they  are  pretty  sure  to  drop  into  these  wells.  In  connection  with  this 
remedy  it  has  always  been  advised  to  go  through  the  field  in  the  morn- 
ing and  crush  the  worms  by  again  thrusting  the  stake  into  each  hole; 
but  where  the  soil  is  a  stiff  clay  this  is  unnecessary  labor,  as,  if  the  hole 
left  by  the  dibble  be  smooth  and  firm,  the  worms  do  no  further  harm,  as 
they  cannot  escape  and  will  in  the  majority  of  cases  perish  without 
transforming.  This  remedy  was  advocated  in  the  newspapers  as  long 
ago  as  1817,  and  we  have  frequently  employed  it  to  advantage. 

Dr.  Fitch  was  of  the  opinion  that  vegetable  gardens  and  corn -fields 
were  in  a  measure,  if  not  chiefly,  supplied  with  the  worms  from  neigh- 
boring pastures  and  grass  lots.  He,  therefore,  advised  the  plowing  of 
a  single  deep  furrow  around  the  field  to  be  protected,  experiments  hav- 
ihg  shown  him  the  extreme  difficulty  with  which  the  worms  climb  a 
nearly  perpendicular  bank  of  earth.  Fall  plowing  has  also  been  recom- 
mended, but  is  chiefly  useful  in  clearing  the  ground  of  weeds  upon 
which  tne  young  worms  are  nourished,  and  the  more  thoroughly  a  piece 
of  land  intended  for  cabbage  is  kept  clean,  from  September  till  plant- 
mg  time  the  ensuing  spring,  the  more  free  it  will  be  from  cut-worms. 

We  have  now  to  record  what  we  have  proved  by  experience  to  be  a 
more  efifectual  method  of  ridding  land  of  cut-worms  than  any  of  those 
hitherto,  proposed.  It  is,  in  brief,  the  use  of  poisoned  balls  of  any  suc- 
culent plant,  a  method  which  we  successfully  used  in  Missouri  in  1875. 
One  of  our  most  valued  correspondents,  Br.  A.  Oemler,  of  Wilmington 
Island,  near  Savannah,  Ga.,  has  long  fought  cut-worms  by  trapping 
them  under  leaves  and  grass.    To  make  use  of  his  own  words: 

"My  method  of  dealing  with  cut- worms  of  late  years  has  been  to 
remove  them  from  the  field  before  the  crop  to  be  jeopardized  is  up  or 
the  plants  are  put  out.  By  placing  cabbage  leaves  and  bundles  of 
grass  along  the  rows  of  watermelon-hills  four  years  ago,  I  caught,  by 
bunting  them  daily,  1,538  worms  on  about  one-fourth  of  an  acre,  before 
the  seed  came  up,  and  lost  but  a  single  melon  plant.  On  one  occasion 
1  captured,  one  morning,  fifty-eight  of  all  sizes  under  a  single  turnip 
leaf,  and  my  son  found  fifteen  at  the  root  of  a  single  small  cabbage 
plant,'' 

A  year  or  so  ago  we  wrote  Dr.  Oemler  that  his  remedy  would  be 
much  improved  in  point  of  economy  of  labor,  if  he  poisoned  his  traps 
before  setting  them,  or,  in  other  words,  if  he  sprinkled  his  cabbage 
leaves  or  grass,  or  other  forage  used  for  this  purpose,  with  a  solution  of 
Paris  green  or  London  purple,  in  order  to  save  himself  the  .trouble  of 
banting  for  the  worms  in  the  morning. 

We  again  quote  from  Dr.  Oemler  concerning  the  practical  working  of 
this  plan: 

^Afler  the  land  is  prepared  for  cabbages  or  any  other  crop  needing 
protection,  I  place  cabbage  or  tnmip  leaves  in  rows  15  or  20  feet 
tpart  all  over  the  field,  and  about  the  same  distance  apart  in  the 
TOWS.  The  leaves  are  first  dipped  in  a  well-stirred  mixture  of  a  table- 
qKKmfol  of  Paiis  green  to  the  backet  of  water;  or  they  may  be  first. 
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moistened,  then  dasted  with  a  mixture  of  one  part  of  Paris  green  to 
twenty  of  flonr,  and  placed  carefnlly  with  the  dnsted  snrfiice  next  to 
the  ground.  Two  such  applications,  particularly  in  cloudy  weatlier,  at 
intervals  of  three  or  four  days,  will  suffice  to  allow  the  cut-worms  to 
make  away  with  themselves,  which  they  generally  do  with  perfect  sno 
cess.  This  plan,  fj*8t  recommended  by  Frofessor  BQey,  is  the  best  I 
have  found.  Whoever  adopts  it  will  rid  himself  of  the  pest  at  least 
cost  and  trouble,  and  will  not  be  compelled  to  replant  constantly  or  to 
sow  his  seed  thickly.''* 

In  our  own  experience  we  used  chiefly  clover  sprinkled  with  Paris- green 
water  and  laid  at  intervals  between  the  rows,  in  loosely-tied  masses  or 
balls,  which  served  the  double  purpose  of  prolonging  the  freshness  of 
the  bait  and  of  affording  a  lure  for  shelter. 

OTHEB  CABBAGE   nrSEOTS. 

THE  IMBBIOATBD  SSTOUTBEBTLB. 

{Epic€Bru8  imbrioatus  Say.) 

Older  OOLEOPTBBA;  fiftmily  OxiOBHYNOHiDiB. 

[Plate  m;  Fig.  5.] 

This  widely-distributed  beetle,  found  in  every  portion  of  our  territoiy 
east  of  the  Bocky  Mountains  and  south  and  west  of  Pennsylvania,  was 
first  fiffured  by  us  in  the  Prairie  Farmer  for  July  1 8, 1863,  for  an  aiticle  by 
Mr.  Walsh,  and  subsequently  treated  as  an  iigurious  species  in  our  Third 
Missouri  Bntomological  Bex>ort  We  there  stated  that  ic  frequently 
damaged  apple  and  cherry  trees  and  gooseberry  bushes  by  gnawing 
the  trees  and  f^uit,  and  that  it  was  a  native  of  the  more  Western  States, 
occurring  much  more  commonly  west  than  east  of  the  Mississippi. 

In  1873  we  received  it  firom  Iowa  as  doing  some  damage  to  com,  and 
it  is  often  quite  abundant  in  corn-fields  in  Western  States.  In  1879  this 
weevil  made  its  appearance  in  great  numbers  in  Monroe  County,  East 
Tennessee.  Upon  the  truck  farm  of  Mr.  Thomas  G.  Boyd,  of  Sweet- 
water, it  was  especially  numerous,  destroying  not  only  cabbages,  but 
radishes,  beans,  watermelons,  muskmelons,  cucumbers,  com,  and  beets. 
Peas,  parsnips,  carrots,  and  tomatoes  were  not  touched.  Onions  suf- 
fered particularly,  and  stalks  were  sent  to  the  Department  filled  with 
holes  gnawed  by  the  weevil.  In  treating  of  this  occurrence,  Professor 
Gomstock  (Annual  Beport  Department  of  Agriculture,  1879,  p.  249,  is- 
sued October,  1880),  said : 

<'  From  this  remarkable  occorrence  on  so  many  new  food-plants  and 
so  far  east,  this  insect  becomes  of  ihe  first  importance,  and  the  Bastern 
market  gardeners  may  ere  long  have  a  new  foe  to  contend  with." 

Curiously  enough,  before  this  report  was  out  of  press  we  received 
specimens  of  the  same  insect  from  Prof.  George  Thurber,  of  New  York 
City,  with  the  statement  that  they  had  been  received  from  Felton,  Del., 
where  they  were  *^  destroying  the  early  cabbage,  eating  the  leaves,  and 
sucking  the  juice  from  the  stem."  This  statement  we  published  in  the 
Afneri€an  Entomologist  for  August,  1880  (Vol.  Ill ;  new  series,  Vol.  I, 
p.  200).    The  beetle  had  not  been  noticed  in  that  locality  before  as  a 

*  Truck-farming  at  the  South.  A  guide  to  the  ralBinff  of  regetablea  for  the  northeni 
aoarketai  by  Dr.  A.  Oemler.    Orange  Jodd  Oompanyj  1883. 
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pest,  and,  contrary  to  onr  expectations,  it  seems  not  to  have  done  much 
damage  since. 

This  beetle  has  the  habit  of  ^^  playing  possum^"  a  habit  which  is  com- 
mon to  many  of  the  snout-beetles. 

The  early  stafjes  of  the  species  have  not  yet  been  observed,  bnt  the 
l^vse  will,  without  much  doubt,  be  found  feeding  upon  the  roots  (ex- 
ternally) of  one  or  more  of  the  food-plants  of  the  adult  beetle,  ju8t  as 
do  the  larv®  of  Fuller's  Rose- Beetle  (Aomopactes  fuUeri),  described  in 
our  annual  report  to  this  Department  for  1878. 

From  its  habits  it  will  be  found  difficult  to  contend  with  this  insect 
when  it  ocT.ors  unexpectedly  and  in  large  numbers.  In  small  gardens 
the  vegetables  can  be  saved  by  hand-picking  the  beetles,  and  in  cases 
where  it  occurs  on  large  truck  farms  we  should  advise  the  use  of  the 
pjrethrum  infusion.  We  know  this  to  be  effectual  with  the  rose-beetle 
above  mentioned. 

A  beetle,  belonging  to  the  same  family  as  the  preceding,  is  reported 
by  Dr.  Packard  (Second  Ann.  Bep.  as  Entomologist  of  Massachusetts, 
1872,  pp.  14, 15;  repeated  in  Hayden's  9ih  U.  8.  Geol.  Surv.,  1875,  p. 
575)  as  being  not  uncommon  in  Essex  County,  Massachusetts.  It  is 
the  Otiorhynehus  picipeSy  Fabr.,  and  is  believed  to  be  an  importation  from 
England,  where  it  does  much  damage,  according  to  Curtis,  to  Cabbage 
and  other  cmcifer».  It  is  very  doubtful,  however,  whether  Packard  has 
correctly  determined  the  species,  as  coleopterists  do  not  recognize  it  as 
oocurring  in  America.  It  is  prooable  that  one  of  the  other  two  s])ecies 
of  the  genui^  that  are  known  to  occur  in  Massachusetts,  viz,  sulcatua  and 
liffneusj  have  been  confounded  with  it. 

THE  WAVT-STEIPED  FLEA-BBETLB. 

{Phyllotreta  vittataj  Fabricius.) 

Order  Coleopteba  j  family  CHEYSOMELiD-a:. 

[Plate  mj  Fig.  6.] 

HABITS  AND  NATXTBAL  HISTOBT. 

This  littleinsectis  one  of  our  most  familiar  garden  pests.  It  abounds 
throughout  the  summer  on  all  our  cruciferous  vegetables,  as  cabbage, 
turnip,  radish,  mustard;  upon  charlock  {Sinapis),  shepherd's  purse, 
(Cap8€Un)y  stock  {Matthiola)  rocket  {Ecsperis),  and  many  other  plants 
of  the  same  family,  occasionally  going  without  its  limits  and  feeding 
upon  other  convenient  plants,  such  as  the  common  garden  pea.  It  often 
occurs  in  great  numbers,  and  injures  the  cabbage  crop  severely.  Its 
general  appearance  is  well  known  to  all  gardeners.  It  is  oval  in  shape, 
one-tenth  of  an  inch  long,  shining  black  in  color,  except  that  the  wing- 
tt)vers  have  each  a  broad,  wavy,  longitudinal  band  of  a  pale  yellow 
eolor.  Its  hind  thighs  are  greatly  enlarged,  and  it  is  a  great  jumper,  as 
the  popular  name  would  indicate.  The  work  of  the  beetle  itself  upon 
cabbage  consists  in  eating  innumerable  small  pits  into  the  surface  of 
the  leaf^  never,  except  upon  the  tenderest  and  thinnest  extremities,  eat* 
mg  through  the  leaf-substance.  With  the  thin-leaved  mustard,  how- 
evf*r,  the  case  is  different,  and  the  foliage  becomes  riddled  with  holes. 

The  habits  of  this  flea-beetle  have  been  written  upon  by  Harris,  Fitch, 
Shimer,  and  others.  Harris  had  no  knowledge  of  the  Immature  forms 
(Iii8.Inj.toVeg.,p,  129).    Fitch  (Eleventh  Beport,  In|,J5-,y^gfc§le 
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described  at  lenf^th  the  observations  of  Mr.  H.  Le  Kenz  (Trans.  Ent 
Soc.  Lond.  II.,  24)  upon  the  closely  allied  European  HaW4M  nemorum^ 
showing  that  the  lary»  rained  the  leaves  of  turnips  and  allied  plants, 
and  pupated  under  ground.  Then,  having  remarked  upon  the  similar- 
ity in  appearance  between  the  two  species,  he  goes  on  to  say :  <<  This 
account  will  consequently  apply  to  our  insect  in  every  respect,  it  is 
probable,  as  exactly  as  though  it  was  the  insect  upon  which  the  obser- 
vations were  made.'' 

The  fallacy  of  this  belief  was  shown  by  Dr.  Shlmer  {American  JVot- 
uralistj  II,  1869,  p.  514,  and  American  Sntomologiet^  I,  p.  158),  who  has 
recorded  numerous  observations  proving  that  the  larvse  live  under- 
ground, feeding  upon  the  roots  of  cruciferous  plants.  Concerning  the 
damage  done  by  the  larvse,  he  says : 

<(  Every  year  the  young  cabbage  plants  and  turnips  in  this  region 
(Mount  Carroll,  Carroll  County,  Illinois)  receive  great  damage  from 
these  larvflB,  and  often  when  we  have  dry  weather,  in  the  latter  part  of 
May  and  early  in  June,  the  cabbage  plants  are  ruined.  A  large  pro- 
portion of  the  plants  are  killed  outright  in  June,  and  the  balance  ren- 
dered scarcely  fit  for  planting,  but  when  the  ground  is  wet  to  the  sur- 
face all  the  time,  by  frequent  rains,  the  young  plant  is  able  to  defend 
itself  much  more  efiectually  by  throwing  out  roots  at  the  surface  of  the 
ground  when  the  main  or  center  root  Is  devoured  by  the  larva;  but  in 
dry  weather  these  surface  roots  find  no  nourishment,  and  the  plant  must 
perish.'' 

These  observations  have  been  confirmed  by  our  own  and  by  those  of 
several  of  our  correspondents,  among  them  Dr.  A.  W.  Hofifmeister.  of 
Fort  Madison.  Iowa.  The  case,  however,  is  complicated  from  the  fact 
that  a  very  closely-allied  species  (Phyllotreta  isimmermanni)^  which  we 
shall  treat  of  next,  is  a  leaf-miner  in  the  larva  state. 

The  eggs  of  the  Wavy -striped  Flea-beetle,  as  found  upon  radishes  by 
Miss  Murtfeldt,  are  deposited  two  or  three  together  upon  the  root  near 
the  crown,  in  an  irregular  excavation  gnawed  by  the  perfect  beetle. 
They  are  very  minute  and  fragile,  of  an  oval  form  and  a  translucent 
white  color.  The  larva  (Plate  III,  Fig.  6,  a)  is  slender,  subcylindrical, 
and  tapers  at  each  end.  The  color  is  pale  yellowish-white,  with  brown 
head  and  anal  plate,  and  with  thoracic  marks  and  transverse  rows  of 
minute  hair-beting  warts,  as  in  the  figure. 

REMEDIES. 

The  question  of  remedies  is  one  which  has  not  been  very  satisfactorily 
solved,  though  with  care  and  watchfulness  it  is  possible  to  keep  vege- 
tables almost  entirely  free  from  this  flea-beetle.  Dr.  Fitch  details  ex- 
periments with  many  of  the  substances  recommended,  and  his  ooncln- 
sions,  from  his  own  experiments  and  those  of  Le  Keux  and  others,  are 
about  as  follows : 

The  beetles  pretty  generally  forsake  the  plants  which  have  been 
dusted  with  lime,  plaster,  ashes,  soo^  Scotch  snuff,  sulphur,  or  with 
two  or  three  of  these  substances  mixed.  Dry  nnleached  ashes  seem  to 
produce  the  most  marked  effect  in  driving  away  the  beetles.  "Bnt/' 
Dr.  Fitch  goes  on  to  say,  ^^  although  these  substances,  ashes  especially, 
usually  suffice  for  driving  these  flea-beetles  frt>m  the  plants,  my  obser- 
vations assure  me  of  the  fact  that  a  season  occasionally  arrives  when 
they  fail  of  having  any  perceptible  effect.  The  insects  at  times  become 
more  bold  and  fearless  than  is  their  common  habit.  Numbers  of  them 
will  cling  to  the  leaf,  regardless  of  the  dust  falling  upon  them,  and 
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some  individnala  being  stationed  in  the  little  pits  whioh  they  have 
eaten  in  the  thick  texture  of  the  leaves,  and  others  down  in  the  axils 
at  the  base  of  the  leafstalks,  pertinaciously  remain,  regardless  of  any 
jarring  or  shaking  of  the  plants,  and  are  only  dislodged  by  crowding 
them  out  from  their  lairs  with  the  i>oint  of  a  knife  or  other  implement. 
And  though  the  plants  be  kept  well  dusted  over  with  ashes,  and  the 
beetles  repeatedly  driven  off  from  them,  they  immediately  return  to 
them  again." 

It  is  the  occasional  oooorrence  of  a  season  like  this  which  is  the  cause 
of  so  many  contradictory  opinions  upon  the  efficacy  of  this  or  that  par- 
ticular remedy.  But  these  remedies  which  have  been  mentioned  have 
no  effect  in  actually  lessening  the  numbers  of  the  beetles — they  simply 
drive  these  from  one  patch  to  another.  Dr.  Fitch  heartily  recommended 
the  keeping  of  broods  of  young  chickens  in  the  kitchen  garden,  and  de- 
scribed the  activity  with  which  these  fowls  search  for  the  flea-beetles 
and  the  avidity  with  which  they  devour  them.  He  also  advised  the 
domestication  of  toads  in  the  garden  on  the  testimony  of  a  speaker  at 
the  American  Institute  Farmers'  Club,  in  1864,  who  had  cut  open  a  toad 
which  he  feared  was  feeding  on  his  bees,  and  examined  its  stomach,  in 
which  he  found  ^Hwo  long,  hairy  caterpillars,  and  numerous  heads  and 
parts  of  beetles;  but  the  bulk  was  made  up  of  a  sort  of  cabbage  beetle 
or  flea,  jet  black,  of  small  size,  with  a  hard  shell,  which  I  had  noticed 
very  c^nndant  on  my  cabbages  and  turnips." 

These  remedies  may  of  course  answer  in  small  gardens,  where  but  a 
few  heads  are  grown,  and  will  also  considerably  reduce  the  damage  in 
larger  fields ;  but  large  truck  farmers  need  something  better,  and  we 
have  little  doubt  but  that  the  Pyrethrum  mixture  or  the  infusion  will 
meet  the  wants  of  the  case.  Ko  conclusive  experiments  have  as  yet 
been  tried.  Miss  Murtfeldt,  whom  we  charged  to  make  particular  ob- 
servations and  experiments  on  this  insect,  has  reported  as  follows  as 
to  Pyrethrum:  ^*  Its  effect  on  the  Striped  Flea- beetle  which  riddles  the 
young  leaves  of  cabbage,  cresses,  and  other  cruciferous  plants  is  rather 
to  dnv^  the  beetles  off  than  to  kill  them.  It  seldom  absolutely  kills 
them,  but  if  thickly  applied  it  produces  temporary  stupefaction.  There 
are  at  least  two  successive  broods  of  this  beetle,  appearing  in  greatest 
nambers  during  the  latter  part  of  May  and  of  July ;  and  if^  the  powder 
be  applied  occasionally  to  plants  liable  to  attack  at  these  seasons,  a 
great  deal  of  injury  may  be  averted."  In  another  place  she  gives  an 
entry  from  her  diary,  as  follows :  "  July  7.  Used  the  powder  freely  on 
5ome  plants  of  sweet  alyssum  that  were  being  ruined  by  the  Striped 
Flea-beetle.  It  did  not  produce  any  immediate  paralyzing  effect,  but 
evidently  caused  the  beetles  to  *  vacate,'  as  none  of  the  latter  were  to 
be  found  on  or  about  the  plants  on  the  succeeding  day." 

The  remedy  employed  by  ilr.  P.  T.  Quinn,  the  well  known  fruit  and 
veffetable  grower,  for  both  this  and  the  Striped  Cucumber-beetle  is 
well  worthy  of  mention  here.  He  sprinkles  his  vines  with  a  liquid  made 
chiefly  of  soaked  tobacco  stems  and  soft  soap,  and  then  powders  them 
with  Urne. 

The  following  experience  of  Mr.  J.  M.  Nicholson,  of  Godkinville,  N. 
C^  which  we  published  in  the  EtircU  New  Jbr/rer  for  November  3, 1883,  is, 
however,  well  worthy  of  being  put  on  record  as  a  most  ingenious  way  ot 
perpetuating  the  effect  of  the  solution.  Mr.  Nicholson  writes  in  a  recent 
Ifitto  as  follows :  ^*I  would  mention  a  simple  contrivance  which  I  have 
i&ade  and  used  with  perfect  success  in  exterminating  bugs  on  melon  and 
^oesmber  vines.  I  took  old  oyster  and  fruit  cans  (tin)  and  filled  them 
with  a  strong  decoction  of  tobacco-stems  and  water.    I  poured  it  on  the 
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Stems  hot  and  allowed  it  to  cool.  I  set  one  can  on  each  hill  and  placed 
therein  a  woolen  string  (in  thickness  about  the  size  of  a  wheat  straw), 
thoroaghly  wet  it,  and  allowed  it  to  hang  to  the  plants.  The  string 
acts  as  a  siphon,  and  draws  the  liquid  out  drop  by  drop,  and  keeps  the 
plant  continually  moistened  with  the  offensive  liquid,  thus  driving  all 
insects  away.  It  further  assists  in  the  growth  of  the  plants  by  keeping 
the  roots  moist,  yet  so  continual  and  gradual  is  the  application  that  the 
sun  neither  scalds  nor  bakes  the  earth.  I  merely  mention  this,  as  it 
may  be  something  new,  and  I  assure  you  it  is  worthy  of  a  trial,  as  it 
proved  entirely  satisfactory  to  me  this  season. 

DEBCBIPTIVB. 

PHYixontXTA  vnTATA.— Ziirva.^Leiigtli,  6»»;  width,  ^'T"™*  ^  loniC»  dender, 
BQbcylindrical  larva,  t-apering  bnt  slightly  at  either  end.  Tlie  general  oolor  is  yellow- 
ish-white :  head  dark  brown,  mandibieB  still  darker,  and  labrom  light  brown.  The 
dorsum  oi  every  abdominal  Joint,  except  the  last,  is  marked  with  two  nearly  trazu- 
verse  rows  of  about  ten  very  small,  dark,  piliferous  warts,  the  rows  separating  neax 
the  dorsal  line  and  approximating  laterally.  The  legs  are  well  developed,  and  the 
coxa  of  each  has  an  irregular  dark-brown,  ohitinous  ring,  which  sends  a  short  pro- 
longation down  the  anterior  portion  of  each  femur.  The  tarsi  each  support  an  ob- 
oonTcal  pulvillns,  bnt  no  claws.  The  base  of  this  pulvillns  presents  the  appearsnce 
of  a  sucking  disk. 

The  general  surface  of  the  body  is  microscopically  granulate.  The  prothoracio 
plate  is  not  well  marked,  and  is  of  a  broad,  irregular,  hexagonal  shape.  The  anal 
plate  is  heavy,  brown  in  color,  and  occupies  the  whole  of  the  dorsum  of  the  anal  Joint 
Its  lateral  edges  bear  eight  stout  hairs,  and  upon  its  dorsal  surface  are  eight  more, 
one  transverse  row  of  four  near  the  middle  of  the  Joint,  a  transverse  row  of  two  im- 
mediately behind  this,  and  one  near  each  anterior  comer.  The  autennie  are  very  short 
and  stout,  and  2-Jointed.  The  maxillary  palpi  are  large,  conical,  and  apparently  3- 
jointed,  differing  fh>m  those  of  the  European  fi0iNonim  in  that  the  first  Joint  is  long 
and  stout,  while  the  second  Joint  is  insignificant ;  in  nemarum  the  second  is  very  promi- 
nent. Labial  palpi  very  short,  2-iointed.  The  mandibles  are  stout  and  4-dentate; 
the  first  two  teeth  are  large  and  sharp,  the  third  smaller,  and  the  fourth  small  and 
rounded.  The  maxillfls  are  conical,  and  each  bears  a  tuft  of  stout  bristles.  The 
labrum  is  prominent,  and  its  ftont  border  forms  at  tip  approximately  an  arc  of  a  circle; 
it  is  rugose  at  its  anterior  border,  but  not  subdentatie,  as  with  nemorvm.  The  cbitinons 
patches,  so  strong  over  the  integument  of  Mimmermanni,  are  but  faintly  indicated  here. 

ZIMMEBMAIin^B  FLEABEBTLB. 

{Phyllotreta  irimmermanniy  Orotoh.) 

Order  GoLSOFTEBA;  Family  Ohbysomblibje. 

[Plate  IV;  Pig.  1.] 

This  little  beetle  (Plate  IV,  Pig.  1,  d)  ranch  resembles  the  preoedin^ 
species  {Ph.  vittata)^  and  as  it  is  also  fonnd  upon  cabbage  and  other 
cruciferous  plants,  although  seldom  if  ever  in  such  numbers  as  the  other, 
the  two  species  are  without  doubt  often  confounded.  The  larvae,  too, 
are  quite  similar,  but  differ  widely  in  habit.  Instead  of  feeding:  upon 
the  roots,  that  of  zimmermanni  mines  the  leaves  of  certain  cmciferous 
plants,  and  notably  the  wild  Pepper-grass  (Lepidium  virginieum).  While 
the  habits  of  the  former  have  been  long  since  known,  those  of  the  latter 
have  not  hitherto  been  published.  We  first  bred  it  from  X^pufttcm  in 
1872  at  Saint  Louis,  and  the  following  account  is  taken  from  our  notes 
of  that  time,  and  from  moi^  recent  observations  made  at  our  leqaest  by 
Miss  M.  E.  Murtfeldt,  at  Kirkwood,  Mo. 

The  wild  Pepper-grass  upon  which  the  insect  is  found  is  one  of  the 
most  common  and  abundant  weeds  in  that  localityi  aad,  during  the 
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months  of  May  and  June,  it  is  difficnlt  to  find  a  plant  that  is  not  blotched 
and  discolored  by  the  larvjB  of  this  flea-beetle,  many  idants  being  en- 
tirely killed  thereby.  The  larva  is  not  confined  to  a  single  mine  or  even 
to  a  single  leaf,  but  will  leave  one  mine  and  form  another  in  some  ca«es 
vbere  there  is  no  evident  reason  for  so  doing.  When  fnll-gi-own  (IMate 
IV,  Fig.  1,  a)  it  crawls  or  drops  to  the  ground  and  pupates  in  an  oval  cell 
jMst  beneath  the  surface  (Plate  IV,  Fig.  1,  c,  pupa).  The  eggs  are  depos- 
ited upon  the  upper  surface  of  the  leaf  along  the  mid-vein,  andare  each 
about  COS***"  long,  or  just  lafge  enough  to  be  perceptible  to  the  un- 
aided eye.  They  are  of  a  depressed,  oblong  shape,  glued  singly  and 
flatly  to  the  leaf.  The  color  is  dull  white,  with  a  tinge  of  green,  and 
the  surface  under  the  lens  appears  fretted  or  shagreened. 

Tbe  young  larv®  work  their  way  from  the  under  side  through  the 
cuticle  of  the  leaf.  In  May  and  June  the  entire  cycle  of  development 
from  egg  to  perfect  insect  occupies  only  from  twenty  to  twenty-two  or 
twenty-three  days.  The  only  other  plant  except  the  Lepidiuni  which 
tbo  larvaB  have  been  found  to  mine  is  the  delicate  and  pungent  Arabia 
ludovicianaj  which  is  sparingly  attacked. 

The  male  of  this  species  is  readily  distinguished  from  vittata  by  the 
dilated  fifth  joint  of  the  antennse  (Plate  IV,  Fig.  1,  c),  but  the  females 
are  less  easily  separated,  and  in  order  to  bring  out  more  strikingly  the 
differences  which  invariably  distinguish  these  two  beetles,  which  in  gen- 
eral appeamuce  are  so  easily  confounded,  we  have  drawn  up,  from  abund- 
ant material  of  both  species,  the  following  comparative  tabic ; 

ZimmenHoikni,  ViUat€^ 

FORM. 

Orate,  coiitcs.  |      Oval,  more  convey 

HEAD. 


Stroogly  cariDate  anteriorly,  frout 
smooth,  shining  with  fine  median  sulcus; 
vertex  finely  and  transversely  aciculate 
and  sparsely  and  finely  punctulate. 


Stron<;ly  carinate  anteriorly,  fVont 
smooth,  shining,  with  distinct  median  sul- 
cus ;  vertex  not  acicnlato,  sparsely,  but 
more  clearly  puuctolate. 


AXTKNN£. 


Differing  considerably  in  length  and 
stractore  according  to  the  sexes.  Joints 
2, 3, 4  reddish ;  Joint  1  blackish  above  and 
reddiah  beneath. 


Not  differing  much  in  length  and  struct- 
ure according  to  the  sexes.  Joints  1, 2, 3 
clear  roildish  yellow. 


TnoiiAX. 


Usaally  finely  and  transversely  aoicu- 
I.ite,  moflerately  and  sparsely  nubotulate, 
imnctntious  latger  at  base  and  sides  than 
iu  flout. 


Aoicnlation  usually  not  obvious,  pnno- 
tatiou  variable  but  usually  denser. 


ELYTRA. 


Atmasi  paralhl  at  ike  sides.  Sculpture 
variable  in  strength,  puuctatious  ar- 
ruiiged  in  rows  on  tiie  disk. 

Yellow  vitta  not  much  subject  to  varia- 
tiou,  hardly  ever  interrupted  at  middle, 
UKoally  pale  and  narrotr,  inewrted  only  at 
apex;  deeply  and  widely  eraargiuate  at 
outer  sidot  inner  side  almoit  straight. 
20  A— ^84     . 


Bomdedat  ihesides.  Sculpture  variable, 
but  usually  finer  and  less  distinctly  ser- 
iate. 

Yellow  vitta  considerably  subject  to  va- 
riation, frequently  interrupt>ed  at  middle, 
usually  bright  yellow  and  tcider;  incurved 
at  base  and  apex;  very  deeply  emarginate 
at  outer  side,  inner  side  sinuate. 
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KXBBS,  TlBIilS,  AND  TAltSI. 

Either  partly  or  whoUj  piceouB-rcd.        |      Piceo-testaceouB,  often  clear  yellow. 


AutemiiB  stout,  Joint  4  siiIm) ungrate  and 
wider  tbau  Joint  3;  Joint  5  as  lone  as 
the  two  preoed lug  Joints^  and  more  than 
twice  as  wide  as  the  following  Joints, 
elongate-quadrate,  flattened ;  Joint  6  very 
small,  only  one-half  as  long  as  Joint  7. 

Last  yentral  segment  with  smooth  im- 
pressed median  ane,  apical  impression 
moderately  deep  and  traversed  by  the  me- 
dian line. 


Antennn  more  slender  than  in  ^, Joint 
4  not  wider  than  the  rest,  and  ns  long  as 
Joint  3 ;  joint  5  a  little  longer  than  Joint 
4,  not  dilated;  Joint  6 > about  one- third 
•ikorter  than  Joint  7. 

Last  yentral  segment  simple. 


Antennas  more  slender;  Joint  4  not  wider 
and  hardly  shorter  than  Joint  3 ;  joint  5 
normally  not  widen  but  one-third loig^ei 
than  ioint  4,  not  flattened ;  Joint  6  one- 
half  shorter  than  Joint  7. 

Last  yentral  segment  without  median 
line ;  apical  impression  shallow  and  ill- 
defined. 


Antennas  hardly  more  slender  than  in 
^;  Joint  5  very  little  longer  and  never 
wider  than  Joint  4 ;  Joint  6  as  in  the  i. 


Last  yentral  segment  simple. 

DESCRIPTIVE  OP  ADOLESCENT  STATES. 

Phyllotrkta  ziMMKRMANNi.—Xflrro,—f  Plate  IV,  Fig.  1,  a,  fc).— In  length,  sire,  and 
shape  yery  similar  to  P.  vittata.  Color  dark  orange,  ornamented  with  dark  brown  or 
black:  head  dark  brown,  nearly  black ;  prothoracio  shield  prominent  and  nearly  black; 
the  other  thoracic  Joints  bear  each  side  of  dorsal  line  two  sub  triangular  brown  cbitinoos 
patches,  and  feublaterally  a  triangular  brown  spot.  Each  abdominal  Joint  bears  dor- 
sally  three  rows  of  small  but  yery  distinct  chitinons  patches,  the  middle  one  of  the 
posterior  row  largest.  The  yentral  surface  of  each  abdominal  Joint  is  marked  with 
*  four  similar  chitinous  patches.  The  whole  surface  of  the  integiunent,  excepting,  of 
course,  the  chitinous  portions,  is  seen  with  a  low  power  to  be  coyered  with  recolar, 
brownish  granulations.  The  anal  plate  bears  the  same  number  of  hairs  in  neam  the 
same  relatiye  position  as  in  vittata.  The  mouth  parts  (Plate  JV,  Fig.  1,  h)  differ  in 
the  mandibles  bearing  a  rndimentaij  fifth  tooth,  and  in  the  relatiye  proportion  of  the 
Joints  of  the  maxillary  palpi,  in  which  characters  it  comes  nearer  to  neimorum  than  to 
vittata.    In  other  respects  the  resemblance  to  vittata  is  marked. 

The  larya  of  netnorum  seems  to  be  intermediate  between  those  of  tittaia  and  limner- 
mannif  bearing  the  chitinons  spots,  but  not  so  markedly  as  in  gimmermafini. 

Pupa  rPl.  I V ,  Fig.  1,  c). — White,  stout,  of  the  same  size  and  shape  as  the  adult  beetle. 
The  wings  sheaths,  when  naturally  folded,  extend  to  the  tip  or  the  abdomen.  The 
antennas  are  bent  around  yentrally  so  as  to  rebch  near  the  hind  coxos.  The  whole 
surface  of  the  body  is  furnished  with  many  stout  bristles,  and  the  anal  segment  ends 
in  two  short,  incurved,  calliper-like  seto). 

While  there  is  no  difficulty  in  distinguishing  the  two  species  under 
consideration  by  the  characters  given  above,  upon  examination  of  a 
large  number  of  specimens  most  of  the  distinguishing  characters  are 
found  to  be  subject  to  variation.  Even  the  secondary  sexual  characters 
in  the  antenna)  are  not  constant;  in  zimmermanni  the  dilatation  of  the 
fifth  joint  varies  in  extept,  while  in  tittata  the  fifth  joint  not  unfhjquently 
is  wider  than  the  other  joints,  thus  showing  a  tendency  to  become  en- 
larged, as  in  the  former  species.  Still,  in  vittata  the  dilatation  of  thts  fifth 
joint  Is  never  so  marked  as  in  zimmermannij  and  males  of  the  two  spe- 
cies can  always  safely  be  distinguished  by  this  character.  The  form  of 
the  body  is  another  character  which  is  very  constant,  though  very  large 
specimens  of  vittata  approa(*.h  the  more  ovate  form  seen  in  gitHmer- 
manni.  The  most  constant  character,  however,  is  the  form  of  the  yel- 
low elytral  vitta,  which  is  straight  at  base  in  zimmermanni^  and  always 
incurved  in  vittata.    Specimens  of  the  latter  speciesj  in  wliidi  tkc  vitta 
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is  interrupted  in  the  middle,  very  closely  approach  bipustulata  Fabr. 
Thia  species,  in  compaliy  with  the. two  species  we  have  cousidered, 
occurs  sometimes  on  the  same  plants.  It  is  of  the  same  size  as  large 
specimens  of  vittata^  from  which  it  may  be  distinguished  as  follows: 
The  antennaj  have  the  five  or  six  basal  joints  bright  orange  yellow,  the 
two  elytral  spots  are  bright  yellow,  the  subbumeral  spot  almost.reach- 
iag  the  side  margin,  and  being  rounded  behind  (not  sinuate  or  indented, 
as  in  tittata^  with  interrupted  vitta).  The  knees,  tibiee.  and  tarsi  are  also 
bright  yellow.  The  only  structural  differences  are,  nowever,  the  sec- 
ondary sexual  characters,  viz.,  the  $  has  the  antennie  simple  aud  the 
apical  impression  of  the  last  ventral  joint  is  large,  very  deep,  and  well 
defined. 

Among  the  numerous  species  of  jumping  leaf-beetles  {HaltidncB)  the 
yellow-striped  species  of  Phyllotreta  may  at  once  be  distinguished  by 
their  small  size,  the  markings  on  the  elytra,  aud  by  their  remarkable 
jumping  power,  in  which  they  far  surpass  the  more  clumsy  cucumber 
and  grape-vine  Flea- beetles,  and  in  which  they  are  only  equaled  by  the 
species  of  Longitarsus. 

But  the  species  of  this  group  are  difficult  to  distinguish.  There  are 
seven  species  described  from  iforth  America,  of  which  three  seem  to  be 
peculiar  to  thd  western  portion  of  the  continent,  and  have  not  been 
reported  as  Injurious  to  agriculture.  Of  the  four  eastern  species,  PA. 
r(m9ta  seems  to  be  rare,  and  occurs  in  Michigan ;  bipustulata  is  not 
common,  and  occurs  in  the  more  Southern  States ;  zimmermanni  in  the 
Middle  and  Southern  States;  vittata  in  the  Northern,  Middle,  and 
Southern  States.  There  can  be  but  little  question  that  the  geo^phical 
limits,  of  the  most  common  species  have  been  and  are  still  being 
enlarged  by  the  cultivation  of  cabbage  and  allied  plants. 

A  large  number  of  species  of  this  genus  have  been  described  from 
Europe,  niostly  occurring  on  cruciferous  plants,  and  several  reported ' 
as  injurious  to  cultivated  Gruciferse ;  but  it  appears  that  the  natural 
history  of  but  one  species  (Pft.  nemorum)  has  been  studied,  and  it  has 
habits  similar  to  those  of  snmmermannL  Several  of  these  species  are 
among  the  most  common  species  of  the  European  Coleopterous  fauna, 
and  it  is  a  wonder  that  none  of  them  have,  so  far,  been  introduced  into 
this  country. 

The  fpod-plants  of  the  ^enus  in  Europe  are  chiefly  CrucifereB.  Be- 
sides the  cultivated  species,  the  following  genera  may  be  added: 
Sisymbrium,  Gapsella,  Sinapis,  Nasturtium;  while,  of  other  families, 
Beseda,  Plantago,  and  Quercus  are  also  reported  to  be  food-plants  of 
the  genus. 

NATURAL  ENEMIES. 

From  the  leaf  min^  on  Lepidium  we  have  bred  the  following  para- 
rite  on  Phyllotreta  sHmmermannu  It  is  a  Chalcid,  and  belongs  to  the 
Botedonid  genus  Plmrotropis  of  Foerster : 

PLEcnomoPlft  rHYLLOTRETiB  D.  sp^—Female. — Lensth  of  body,  1.67™«:  expanse  of 
^nngi,  3.26°»"» ;  ffreAteat  width  of  front  wing,  0.58«»°».  Antennal  scape  slenaet,  inserted 
htltw  the  middle  of  the  face,  and  reaching  neaqly  to  ocelli ;  funicle  3-Jointed,  Joints 
MMwhat  hair  J ;  one  ring  Joint;  clnb  2-Jointed.  Facial  depression  definitely 
siarkfldy  sending  off  a  ramus  towards  the  eye;   cheeks  rather  prominent,  slightly 

GMtate;  vertex  broad,  smooth,  slightly  punctate  near  eyes;  occiput  aelicately 
1 4«naely  pnnctate.  Pronotum  with  a  strongly  marked  anterior  border ;  roeso- 
MstaaideiMeiy  punctate ;  parapsidesof  mesosoutum  indicated  by  depressions  anteriorly 
^Mtteriorly;  metanotum  with  a  well-marked  median  carina,  nearly  smooth  on  the 
ii4(£  Petiole  abort,  transverse,  punctate.  Abdomen  broadly  ovoid,  smooth,  first  seg* 
tttei  vefy  large,  and  the  othera  may  be  almost  entirely  drawn  within  it.    Submarginal . 
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vein  of  front  wing  close  to  oosta,  and  fornished  with  two  or  three  bristles ;  marginal 
yeiu  longer  and  stouter  than  snbmarginal ;  stigmal  short  and  oval ;  post-marginal 
plainly  present,  but  shorter  even  than  the  stigmal.  Color,  dark  metallic  green; 
wing  veins  brown ;  all  legs  concolorous  with  body,  tarsi  brown,  and  each  tarsal  joint 
with  a  central  metallic  tinge. 

The  male  diifora  in  its  longer  abdominal  petiole,  and  in  a  more  marked  division  of 
the  club  into  two  Joints. 

Described  from  5  $  aDd  3  S  S]>eciinen8,  bred  from  larvsd  of  Pkyllotreta 
zimmennanni  iniiiiDg  leaves  of  Lcpidiam,  iu  Missouri. 

THE  COLORADO  CABBAGE  FLEA-BEETLE. 

{Phyllotreta  albionicaj  Le  Conte.) 

Order  Coleopteba;  Family  CnRYSOMELiD-as. 

[Plate  IX;  Fig.  7.] 

ADOtber  flea-beetle  injurioas  to  Cabbage  and  other  Crupiferons  plants 
is  common  in  June  and  July  tbronghoat  the  Bocky  Mountain  rep:ion  of 
Colorado,  having  been  found  in  great  numbers  at  thp  very  higbcst 
elevations.  It  is  somewhat  smaller  tban  the  preceding  species,  and  of 
a  uniform,  deep,  polished,  olive-green  color,  and  irregularly  punctate. 
The  antennsB  are  dark  and  pubecscent,  with  joints  3,  4;  and  5  reddish- 
brown.  Its  larval  history  has  not  been  recorded,  but  will  probably 
resemble  that  of  vittata. 

There  is  another  species  (P.  oregonensiSj  Crotch)  which  occurs  on  the 
Fficific  coast,  tnd  which  very  closely  resembles  vittata^  We  have  re- 
ceived it  from  Mrs.  A.  E.  Bush,  of  San  Jos<S,  Cal.,  and  it  doubtless 
V  affects  Cabbage  there. 

THE  COLOEADO  POTATO  BEETLE. 

{Doryphora  decemUneaia^  Say.) 

Order  Coleoptera  5  family  Chbysomelid^. 

The  Colorado  Potato-beetle  is  too  well  known  to  need  extended  com- 
ment. We  may  refer  to  our  first,  fourth,  sixth,  seventh,  eighth,  ajid 
ninth  Missonri  Beports,  and  to  our  Potato  Pest^,  published  by  Orange 
Judd  Company,  New  York,  for  full  accounts  of  this  insect  In  treating 
of  cabbage  insects,  however,  the  following  paragraphs  from  the  foutth 
report  should  not  bo  omitted,  though  expeiience  since  has  shown  that 
the  habit  is  quite  exceptional,  and  that  the  cabbage-grower  has  nothing 
to  fear  from  this  insect : 

Nkw  food  ;  CABBAGE. — It  Is  a  uotahle  fact,  and  a  mo8(«  important  one  for  us,  that 
the  Colorado  Potato-heetle  has  iu  tlie  past  heea  found  incapable  of  flourish i us  ou  auy 
other  plants  but  tlioseof  the  uightshade  fiiiuily  {Solanacece),  and  hitherto  it  has  ooiy 
been  kuowu  to  thrive  upon  the  uightshade  gen ns  proper  {Solunum.\  which  iuclades  the 
egg  plaut,  the  horse  nettle,  and  some  other  wild  species  west  of  the  Mississippi,  such 
as  rQ9iraium  and  comutwnj  which  are  known  by  various  x>opular  and  Ioom  names. 
Upon  the  nettle  {8,  oarolinenae),  which  is  common  with  us,  but  is  mostly  repliboed  iu 
Kansas  by  the  8*  rosiraiuMj  it  seems  to  delight  even  more  than  uiK>n  the  poteto,  aud 
I  have  iound  it  quite  injurious  to  other  plants  of  the  same  genus,  such  as  war^cetncsi, 
robubtum,  discolor,  and  tnegling€f  which  are  often  cultivated  for  their  omamaotid  foli- 
age. The  other  common  plants  of  the  family,  such  as  the  tomato  (Lgooptraicum), 
gronnd-cherry  (PfcywZw),  thom-apnle  (Datura),  henbane  (IIifoacyamHs)^  apple  of  Peru 
(Aiortwdra),  tobacco  (Atro/iawo),  belladonna,  pctnnia,  and  cayenne  pepper,  are  not  over 
much  to  iUilikingi  though  upou  a  pinch  it  will  itedou  all  of  tliem,  and  esiHrcially  ou  the 
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• 
first  nftmed.    Tlie  cayrnno  pepper,  if  eaten  to  any  extent,  is  actually  poisonous  to  It,  as 
we  leani  from  Pr.  Le  Baron. 

Uuder  these  circnmstances  it  is  an  interesting  fact  (as  showing  liow  a  now  Labit 
may  be  acquired  under  favorable  circumstances)  that  lost  summer  this  insect  was 
positively  found  feeding  ni>on  the  cabbage,  which  is  botanically  so  very  distinct  from 
the  nightshade  family.  It  would  be  sad  indeed  if  so  all-important  an  esculent  should 
in  the  fhtore  be  doomed  to  sufferj^ith  the  potato,  from  the  insatiate  appetite  of  such 
a  pest,  and  I  have  no  idea  that  cabbage-raisers  need  fe^^r  anything  of  the  sort.  Yet 
strungot  things  have  happened,  and  certain  it  is  that  it  was  found  devouring  cabbages 
by  Mr.  H.  H.  McAfFee,  snnerintenden^  of  the  Wisconsin  University  Experimental 
Farm,  while  Miss  Mary  £.  Mnrtfeldt,  of  Kirkwood,  in  whose  testimony  I  can  place 
the  utmost  reliance,  fbund  that  in  parts  of  Northern  Illinois  it  did  considerable  injury 
to  growing  cabbages  and  was  even  breeding  in  great  numbers  upon  them., 

THE  HARLEQUIN  CABBAGEBUG. 

{Murgantia  histrionicaj  HahD.) 

Order  Hetebopteraj  Family  SouTELLEEiDia. 

[Plate  IVj  Pig.  2.] 

PAST  HISTOEY, 

In  our  Fourlli  Missouri  Entomological  Report  (1871)  w©  published  an 
article  upon  this  insect,  from  which  the  quoted  passages  in  the  follow- 
ing account  are  taken: 

"  Prior  to  the  year  1870  the  insect  which  forms  the  subject  of  this 
sketch  was  not  kuo^n  to  occur  in  Missouri.  It  has  of.late  years  been 
gradually  traveling  towards  us  from  the  more  southern  States,  and  has 
already  made  its  presence  a  little  too  manifest  in  some  of  our  southern 
counties,  and  in  Kansas  I  have  met  with  it  at  a  latitude  higher  thaiw 
Saint  Louis.  It  extends  to  Guatemala,  and  is  found  in  Mexico ;  and 
it  rarles  very  much,  as  most  species  are  found  to  do  when  their  geo- 
graphical distribution  is  studied.  As  it  extends  southwanl  we  find  the 
(iark  colors  predominating,  and  becoming  more  intensified  and  brilliant, 
nud  Stiil  has  described  a  species  {Murgantia  munda)  from  Mexico,  whicli 
is  doubtless  but  a  geographical  race,  since  all  the  intermediate  grades 
oectir  between  it  and  the  more  northern  form  of  histrionica.  My  friend 
Mr.  P.  R.  Uhler  has  made  some  interesting  experiments  on  the  species, 
which  kave  clearly  proven  that  when  reareil  in  the  dark  the  pale-red 
parts  predominate;  while  if  reared  in  the  bright  daylight  the  dark- blue 
colors  predominate.'' 

Spreading  with  great  rapidity  since  the  foregoing  remarks  were  made, 
the  Harlequin  bug,  or  ^<  Calico  back,"  as  it  is  called  in  some  sections, 
reached  as  far  north  as  Delaware  in  1876,  and  is  now  found  all  over  the 
Southern  States.  DuriiSg  the  last  three  or  four  years  it  has  quite  seri- 
iously  damaged  the  cabbage  crop  in  limited  localities  in  Maryland  and 
farther  south. 

"The  Harlequin  Gabbagc-bug  derives  its  name  from  the  gay,  theat- 
rical,* harlequin-like  manner  in  which  the  black  and  orange-yellow  colors 
ore  arranged  ui)on  its  body.  The  first  aecount  of  the  operations  of  this 
very  pretty  but  unfortunately  very  mischievous  bug  appeared  in  the 
year  1860,  from  the  able  pen  of  Dr.  Gide<hi  Lincecum,  of  Washington 
County,  Texas,  and  was  printed  in  the  Practical  Entomologist  (Vol.  I, 
p.  llOj.  .His  remarks  are  to  the  following  effect: 

'^'The  year  before  last  they  got  into  my  garden  and  utterly  de- 
stroyed my  cabbage,  radishes,  mustard,  seed- turnips,  and  every  other  cru| 
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ciform  plant.  Last  year  I'llid  uot  set  any  of  that  order  of  plants  in  my 
gunlen.  But  tlie  pi  08cut  year,  tliinkinpr  the  bags  had  probably  left  the 
premises,  I  planted  njy  garden  with  radishes,  mustard,  and  a  variety  of 
cabbages.  By  the  first  of  April  the  mustard  and  radisUes  were  large 
enough  for  use,  and  I  discovered  that  the  insect  had  commenced  ou 
theui.  I  began  picking  them  off  by  hand  and  tramping  them  under 
foot.  By  that  means  I  have  prcsserved  my  434  cabbages,  but  I  have 
visite<l  every  one  of  them  daily  now  for  four  months,  finding  on  them 
from  thirty-five  to  sixty  full  grown  insects  every  day,  some  coupled  and 
some  in  the  act  of  depositing  their  eggs.  Although  many  have  been 
hatched  in  my  garden  the  present  season,  I  have  suffered  none  to  come 
to  maturity;  and  the  daily  supi^lies  of  grown  insects  that  I  have  been 
blessed  with,  are  immigrants  from  some  other  garden. 

"  'The  perfect  insect  lives  through  the  winter,  and  is  ready  to  deposit 
its  eggs  as  early  as  the  15tb  of  March,  or  sooner,  if  it  finds  any  cruci- 
form plant  large  enough.  They  set  their  eggs  ou  end  in  two  rows, 
cemented  together,  mostly  on  the  underside  of  the  leaf,  and  genemlly 
from  eleven  to  twelve  in  number.  In  about  six  days  in  April — four 
days  in  July — there  hatches  out  from  these  eggs  a  brood  of  larva*,  re- 
sembling the  perfect  insect,  except  in  having  no  wings.  This  brood 
immediately  begins  the  work  of  destruction  by  piercing  and  sucking 
the  life-sap  from  the  leaves,  and  in  twelve  days  they  have  matured.  They 
are  timid,  and  will  run  off  and  hide  behind  the  first  leaf  stem,  or  any 
part  of  the  plant  that  will  answer  the  purpose.  The  leaf  that  they 
puncture  immediately  wilts,  like  the  effects  of  jwison,  and  soon  withers. 
Half  a  dozen  grown  insects  will  kill  a  cabbage  in  a  ^ay.  They  con- 
tinue through  the  summer,  and  sufficient  perfect  inserts  survive  the 
winter  to  insure  a  full  crop  of  them  for  the  coming  season. 

'^  ^This  tribe  of  insects  do  not  seem  liable  to  the  attacks  of  any  of 
Ihe  cannibal  races,  either  in  the  egg  st^te  or  at  any  other  stage.  Our 
birds  pay  no  attention  to  them,  neither  will  the  domestic  fowls  touch 
them.  I  have  as  yet  found  no  way  to  get  clear  of  them  bat  to  pick 
th^m  off  by  hand.' " 

NATURAL  HISTOBY. 

The  eggs  of  the  Harlequin  Cabbage-bug  (Plate  lY,  Fig.  2,  o,  d,  e)  arevery 
beautiful  objects.  They  are  about  one-twentieth  of  an  inch  long  by  one- 
thirtieth  wide,  and  are  nsnally  deposited  in  two  parallel  and  closely  ap- 
plied rows  of  about  half  a  dozen  each.  When  first  deposited  tiiey  are 
green  in  color,  but  soon  become  white,  with  black  markings.  .  Their  re- 
semblance to  miniature  white  barrels  with  black  hoops  is  very  marked, 
and  the  resemblance  is  heightened  by  a  small  black  spot  in  tiie  proper 
position  for  a  bung-hole.  The  sides  of  the  eggs  which  are  applied  to 
each  other  are  almost  entirely  black.  In  oviposition  the  female  moves 
her  ovipositor  in  a  zigzag  manner  from  one  row  to  the  other. 

The  young  larva  in  hatching  cats  out  the  head  of  the  barrel  with  its 
beak  with  the  utmost  neatness  and  precision.  At  first  it  is  of  a  nni* 
form  pale-green  color,  marked  with  black,  and  with  saoceasive  molts 
takes  on  certain  orange  markings.  It  differs  from  the  adults  in  the 
scarcity  of  orange  in  its  coloration,  in  the  lack  of  wings^  and  in  having 
but  four  joints  to  their  antennae,  those  of  the  adult  having  five  joints. 

Under  favorable  chrcumstances  the  rapidity  of  development  ci  this 
insect  is  remarkable.  The  eggs  wUl  hatch  on  the  thhrd  day  aftar  lay- 
ing, and  Mr.  William  B.  Howard  is  authority  for  the  statement  that  the 
young  bugs  will  go  through  all  their  molts  and  be  ready  for  reprodac- 
tion  within  two  weeks.    They  come  early  and  stay  Uite.    In  Virgmia 
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they  remoSii  aotively  at  work  until  November,  They  winter,  as  do  all 
related  inscctei  as  fall  grown  bugs  under  all  sorts  of  rubbish,  under 
stones,  logs  in  fence-corners,  around  out-buildings,  and  in  similar  loca« 
tioos. 

The  preferences  of  this  insect  are  for  cruciferous  plants,  particularly 
cabbage  and  turnip,  but  it  also  injures  mustard  and  radishes.  We 
mentioned  in  our  Fourth  Missouri  lieport  (p.  37)  an  instance  of  its  hav- 
ing been  found  feeding  on  the  garden  pea  in  Missouri ;  and  Mr.  Lintner, 
in  the  Country  Gentleman  (Vol.  XLV,  1880,  p.  679),  quotes  a  letter 
from  a  correspondent  at  Ivy  Depot,  Va,,  who  states  that  after  his  cab- 
bages and  tundps  had  been  destroyed,  the  bugs  commenced  to  suck  the 
bunches  of  late  grapes  and  the  shoots  on  some  of  his  late  com,  gather- 
ing in  great  numbers  near  the  young  silk. 

The  bugs  are  found  in  great  numbers  under  favorable  circumstances, 
S')  that  the  only  hitherto"  successful  remedy — that  of  hand-picking — be- 
comes almost  an  unending  task.  One  of  our  old  correspondents,  Mr.  Ben- 
jamin B.  Townsend,  of  Austin,  Tex.,  wrote  us  in  February,  1870,  that 
he  had  within  a  few  days  gathered  47,000  of  them,  and  when  we  con- 
sider that,  according  to  Dr.  Lincecuro,  half  a  dozen  will  kill  a  cabbage 
in  a  day,  we  get  some  idea  of  the  vast  amount  of  damage  they  -are 
cajpAble  of  doing. 

The  only  natural  enemy  so  far  reported  is  the  well-known  Leptoglos- 
9Ui9hyllopu8  of  the  Southern  cotton-fields,  and  the  evidence  on  which 
the  oeli^  rests  is  of  the  slightest.  In  Glover's  MS.  notes  on  the  Hem- 
iptera  he  quotes  a  correspondent,  Mr.  B.  T.  Earle,  of  Evergreen,  Ala., 
as  authority  that  the  Leptoglossus  kills  the  Mnrgantia.  In  our  experi- 
ence, however,  the  former  is  uniformly  a  plant-feeder,  and  is  probably 
one  of  the  causes  of  the  mysterious  decay  and  fall  of  cotton-bolls. 

REMEDIES.  * 

The  ordinary  poisonous  applications  have  little  efflBct  upon  this  bug, 
and,  indeed,  experience  shows  that  it  is  one  of  the  most  difficult  species 
to  contend  with.  In  his  first  report  as  State  Entomologist  of  Kew 
Tori[,  Mr.  Lintner  details  an  experiment  in  which  he  rolled  specimens 
of  tiie  bug  in  Loudon  purple,  Paris  green,  helleboi*e  and  pyrethrum 
powder,  with  no  result  except  that  those  treated  with  the  two  last- 
named  substances  showed  for  a  few  hours  some  difficulty  in  locomo- 
tKm.  They  soon  recovered,  however,  and  appeared  peifectly  sound 
and  healthy.  Both  the  hellebore  and  pyrethrum  used  in  this  experi- 
ment were  said  to  be  purchased  fresh  from  the  druggist;  but  we  are  of 
the  <q>inion  that  had  the  latter  been  freshly  ground  and  purchased  from 
a  wholesale  rather  than  firom  a  retail  dealer,  the  result  would  have  been 
more  &vorable. 

Hot  water  will  be  found  of  good  avail  here,  and  also  ttie  plan  of  trap- 
ping tiie  bags  under  turnip  or  cabbage  leaves  laid  on  the  ground,  be- 
tween the  rows,  as  recommended  (p.  299)  for  cut- worms.  On  cold  nights 
m  tiie  spring  and  fedl  this  latter  remedy  will  be  found  particularly  effi- 
caoeofis. 

Clean  cultivation  and  burning  of  weeds  and  rubbish  piles  in  winter 
wiA  prove  oseftil.  We  may  al^  insist  upon  the  point  mentioned  by 
Mi;  Untner,  and  often  brought  up  by  us  in  treating  of  other  insects^  of 
tlie  groat  desirability  of  destroying,  as  far  as  possible,  the  early  broc^ 
^Dds  point  should  be  especially  urged  in  a  case  like  the  present  one, 
▼htte  the  insect  multiplies  with  such  extreme  rapidity.  The  gardener 
dioold  keep  a  constant  watch  upon  his  cabbages,  and  upon  the  first  ap- , 
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pearance  of  the  yoang  bugs,  should  either  commeDce  careful  hand-pick* 
lug  at  once  or  should  begin  the  use  of  some  one  of  the  remedies  just 
mentioned. 

Finally,  though  we  have  had  no  opportunity  of  testing  its  value  in 
this  particular  case,  we  have  little  doubt  biit  that  the  kerosene  emul- 
sion will  here  also  prove  most  satisfactory,  as  it  has  been  found  80 
eliectual  against  other  destructive  species  of  the  same  sub-oiHler* 
« 

THE  TARNISHED  PLANTBUQ. 

{Lygas  UneolariSj  Beauv.)* 

Order  Hetebopteba;  Family  Capsid.^ 

[Plate  IV;  Pigs.  3,  4.] 

history  and  habits. 

Tills  very  destructive  plant-bug  has  long  been  known  in  this  country. 
It  is  found  all  through  the  States,  north,  south,  cast,  and  west,  and  ex- 
tends down  into  Mexico.  Although  it  is  so  injurious  to  Cabbage  that 
it  cannot  well  be  omitted  from  a  treatise  of  this  kind,  yet  it  is  only  in- 
cidentally that  it  feeds  upon  this  plant.  It  is,  in  fact,  almost  omnivor- 
ous. Harris  states  that  during  the  very  dry  summer  of  1838,  especi«illy 
in  the  early  part,  the  gardens  and  fields  of  New  England  fairly  swarmed 
with  these  little  pests,  which  seemeil  to  feed  upon  all  kinds  of  herbaceous 
plants.  They  did  great  damage  to  the  potato  and  other  field  crops,  at- 
tacking the  buds  and  terminal  shoots  and  sucking  out  the  sap,  causing 
them  to  dry  up  and  turn  bkwk.  f  hey  also  entered  the  flower  ganlens 
and  injured  the  dahlias,  marigolds,  bsilsams,  and  asters.  In  our  Sec- 
ond Missouri  Boport  we  called  attention  to  the  great  damage  done  by 
thesei  bugs  to  the  apple,  pear,  plum,  quince,  cherry,  and  other  fruit 
trees,  by  puncturing  the  buds  and  young  twigs',  and  also  spoke  of  the 
Uamnge  to  cabbages  and  turnips. 

Prof.  A.  J.  Cook,  in  the  Michigan  Farmer  of  alK>ut  July  15, 1876, 
mentions  that  the  Tarnished  Plant-bug  had  been  doing  considerable 
damage  to  the  wheat  and  corn  crops  of  Michigan,  wheat  in  certain  lo- 
calities having  been  injured  to  the  extent  of  10  per  cent.  loss,  lit*  also 
stated  that  the  previous  year  (1875)  he  had  noticed  it  seriously  injuring 
potatoes  and  currant-bushes  at  Owasso,  Mich. 

The  statement  in  Glover's  "Hemiptem"  as  to  the  carniverous  habits 
of  this  bug  are  very  misleading.  In  the  first  place  he  cites  Le  Baron  m 
actually  stating  that  it  destroys  the  eggs  of  the  Colorado  Potato-beetle 
(Doryphara  dechnlineata) ;  whereas  Dr.  Le  Baron  is  really  very  doubtful 
about  it,  as  he  had  only  the  testimony  of  a  "  Mr.  Jos.  Taylor,  of  Sumo- 

•Syxoxymy.— This  spocies  was  originally  described  by  Pnlisot  de  Beaiivois*  as 
Coreus  Uneoiari»^  but  by  soino  mistake  the  sneciflc  name  liftearit  was  attacbe<1  to  the 
plate.  Dr.  Hnrris  referred  the  species  to  the  genus  PhyiO€wi»  of  Fallen,  using  the 
npeciBc  name  UneolarU,  In  a  foot-note  to  the  FHnt  editif>u  of  Harris,  Ubler,  \u\M 
liy  Beauvoi8*8  plate,  accUsea  Dr.  Harris  of  misquoting  in  usin^  HutolariB  for  Unttm». 
Meantime  it  had  been  described  by  Say  (ed.  Le  Conte,  I,  H40)  as  CapBtis  obhueefiw, 
fhis  name  we  adopted  in  the  Ameriean  Eniomoloffint,  I,  2^,  S76, 291,  and  II,  Siti;  alwi, 
ill  onr  Second  Missonri  Report,  p.  113,  and  in  onr  Seventh  Missouri  Report,  p.  ^• 
Packanl,  following  Uhler's  foot-note,  uses  the  name  PhytoooHs  lintarU^  and  Le  naron 
nails  the  s|>ecies  Capsiia  linearis.  We  learn  from  private  correspondence  with  Mr. 
Hhlor  that  it  shonid  be  place<l  in  the  genus  Lpgns^  and  the  species  is  giTen  as  LyfU 
tineolaris  iu  Glover's  Manuscript  Notes,  Hemiptera*  Washington,  1876. 
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nankj^anil,  after  discussing:  the  matter,  he  conclndes :  ^^1  am  inclined 
to  believe,  after  all,  that  Mr.  Taylor^s  observations  may  have  been 
correct."  (Italics  ours.)  Glover's  other  citation  of  the  carnivorous 
habits  is  even  worse.  He  says:  "The  American  Entomologist  (I,  228) 
reports  it  as  destroying  the  cg^s  of  other  insects."  What  was  actually 
said  in  the  Avierican  Entomologist  is:  "The  mass  of  yellowish- white 
eg*^  deposited  in  close  connection  under  the  shriveled  bark  of  such 
pear  twip^s  ns  were  poisoned  and  killed  by  the  punctui'es  of  the  olive- 
yellow  bnir  {Vitp^us  oblincatus  Say)  came  duly  to  hand."  Glover  has 
of  course  ta!a*n  our  remarks  concerning  the  punctured  twigs  as  refer- 
rinir  to  the  eggs:  There  is  no  evidence  that  the  Tarnished  Plant-bug 
is  ever  carnivorous.  The  following  quoted  passages  are  from  our  Sec- 
ond Missouri  Report: 

"Its  punctnitJ  seems. to  have  a  peculiarly  poisonous  effect,  on  which 
account,  and  from  its  great  numbers,  it  often  proves  a  really  formidable 
foe.  It  is  especially  hard  on  young  pear  and  quince  trees,  causing  the 
tender  leaves  and  young  shoots  and  twigs  to  turn  black,  as  though  they 
had  been  burned  by  fire.  On  old  trees  it  is  not  so  common,  though  it 
frequently  congregates  on  such  as  are  in  bearing,  and  causes  the  young 
frnit  to  wither  and  droj).  1  have  passed  through  potato  fields  along 
the  Iron  Mountain  liailroad  in  May,  and  found  almost  every  stalk 
blighted  and  black  from  the  thrusts  of  its  poisonous  beak,  and  it  is  not 
at  all  surprising  that  this  bug  was  some  years  ago  actually  accused  of 
being  the  cause  of  the  dreadful  potato-rot. 

"This  bug  is  a  very  variable  8i>ecie8,  the  males  l>eing  generally  much 
tlarker  than  the  feuialcR.  The  more  common  color  of  the  dried  cabinet 
specimens  is  a  dirty  yellow,  variegated  as  in  the  figure  with  bliJbk  an<l 
dark  brown,  and  one  of  the  most  characteristic  markfe  is  a  yellow  V, 
sometimes  looking  more  like  a  Y,  or  indicated  by  three  simple  dots  on 
the  scutol  (the  little  triangular  i)iece  on  the  middle  of  the  back  behind 
the  thorax).  The  color  of  the  living  specimens  is  much  fresher,  and  fre- 
quently inclines  to  olive-green.  The  thorax,  which  is  finely  punctured, 
is  :Uways  finely  bordered  and  divided  down  the  middle  with  yellcAv,  arid 
each  of  the  divisions  contaips  two  broader  longitudinal  yellow  lines, 
very  frequently  obsolete  behind.  The  thighs  always  have  two  dark 
bands,  or  rings,  near  their  tips. 

"  As  soon  as  vegetation  starts  in  the  spring,  the  mature  bugs  which 
winter  over  in  all  manner  of  sheltered  places  may  be  seen  collecting  on 
the  various  plants  which  have  been  mentioned.  .Early  in  the  morning 
they  may  be  found  buried  betweeq  the  expanding  leaves,  and  at  this 
time  they  arc  sluggish,  and  may  be  shaken  down  and  destroyed  ;  but  as 
the  Kiiu  gets  warmer  they  become  more  active,  and,  when  approached, 
dmlge  from  one  side  of  the  plant  to  the  other,  or  else  lake  wing  and  fly 
away.  They  deposit  their  eggs  and  breed  on  the  plants,  and  the  young 
and  old  bngs  together  may  be  noticed  through  most  of  the  summer 
months.  The  young  bugs  are  perfectly  green,  but  in  other  respects  do 
not  difter  from  their  parents  except  in  lacking  wings.  They  hide  be- 
tween the  flower-petals,  stems,  and  leaves  of  different  plants,  and  ai^e 
aot  easily  detected.  Late  in  the  fall  none  but  full-grown  and  winged 
hogs  are  to  be  met  with,  but  whether  one  or  two  generations  are  pro- 
dimd  dnring  the  sea^n  I  have  not  fully  ascertained,  though  in  all 
pfobabflity  there  are  two.^* 

flbice  this  article  was  prepared,  this  bug  has  been  detected  in  a  new 
habit  that  has  proved  quite  serious  to  strawberry-growers  in  Southern 

*0«orgo  F.  Oanmor,  in  tin*  Kansas  Farmer  of  Nuvomber  10,  1S7G,  states  dotiDitoly 
iHat  there  aro  two  browU  in  Kuiumw.  p.^.^.^^^  ^^  ^OO^Ic 
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Illinois.  It  punctures  the  young  or  green  fruity-causing  what  isluiown 
among  strawberry-growers  as  "  buttoning,"  t.  a.,  a  partial  or  even  com- 
plete drying  and  hardening  of  the  berry.  Professor  Forbes,  in  bis  last 
report  on  the  Insects  of  Iluuois  (Thirteentibi  Beport  of  the  State  Ento- 
mologist), devotes  an  extended  article  to  thin  insect,  among  the  other 
species  treated  of  as  iiyuring  the  Strawbeixy,  and  indulges  in  some 
criticisms  of  the  statements  of  previous  authors  in  reference  to  tbe 
poisonous  eflfectsof  the  puncture  of  the  bug,  as  indicated  in  the  passage 
from  our  previous^  writings  which  we  have  quoted  (p.  313).  Baaed  on 
statements  of  Mr!  D.  B.  Wier,  of  Lacon,  IIL,  and  on  his  own  observa- 
tions of  the  effects  of  the  bug  on  strawberries,  he  discredits  its  i)oisonoa8 
influence,  remarking  that  it  would  I'equire  *nhe  very  strongest  evidence 
to  warrant  a  belief  in  so  extniordinary  a  phenomenon." .  He  further 
argues : 

'<  It  is  contrary  to  the  order  of  nature  that  a  habit  of  this  «)rt 
should  be  acquired,  unless  it  were  beneficial,  directly  or  indirectly,  to 
the  species  acquiring  it.  It  is  not  only  impossible  to  show  that  the 
planM)ug  would  be  benefited  by  any  such  supposed  poisoning  of  its 
own  food,  but  it  is  at  once  evident  that  it  would  be  seriously  iiynred 
thereby,  since  this  would  at  once  amount  to  the  prompt  destruction  of 
the  very  parts  of  the  plant  from  which  it  was  drawing  its  own  food 
supply.'^ 

Our  own  evidence,  and  that  of  Harris  and  others  whom  we  might 
quote,  is  rejected  on  the  gratuitous  supposition  that  we  were  not  suffi- 
ciently familiar  with  the  common  blights  of  fruit  trees  to  distinguish 
between  them  and  the  effects  of  this  insect,  and  that  Harris  was  equally 
ignorant  of  the  appei^rance  of  tbe  potato-rot  and  confounded  it  with  the 
work  of  this  bug.  We  feel  confident  of  the  correctness  of  our  own 
observations,  however  little  the  poisonous  effect  may  be  apparent  in 
other  cases,  and  we  venture  to  suggest  that  the  peculiar  ^<  buttoning" 
of  the  strawberry,  now  admittedly  produced  by  this  insect,  is  very  good 
confirmation  of  a  poisonous  and  withering  influence,  as  all  analogy  would 
indicate  that  no  such  peculiar  result  would  follow  from  a  simple,  innocu- 
ous puncture,  whether  by  an  insect  or  by  some  delicate  instrument 
The  general  argument  of  its  being  ^<  contrary  to  the  order  of  nature,*' 
&c.,  seems  to  us  to  be  without  force ;  for,  on  such  grounds,  it  would 
be  difficult  to  account  for  any  injurious  insect's  work  that  jeopardizes 
the  welfare  or  life  of  the  plant  which  it  injures.  It  is  like  arguing  that 
the  poisonous  effect  of  a  mosquito  puncture  must  be  a  myth  because 
the  irritation  so  often  results  in  the  death  of  the  ifritator,  and  because 
it  is  known  that  other  Diptera  puncture  still  more  sharply  without 
poisonous  effect.  We  recognize  the  general  application  of  the  law 
referred  to  by  Prof.  Forbes ;  but  it  Is  by  no  means  of  universal  appli- 
cation^ and  has  little  force  against  a  general  feeder  like  this  Lygus. 
The  history  of  natural  science  furnishes  numerous  instances  of  erroneous 
conclusions  deduced  from  general  law  as  against  inductive  fact,  and 
on  Prof.  Forbes's  reasoning  it  were  impossible  to  account  for  the  devel- 
opment of  any  poisonous  influence  (as  the  sanguinary  taste  of  Leptos, 
the  deadly  effects  of  minute  micro-organisms,  etc.),  and  all  parasites 
should,  like  the  mythical  vampire,  do  their  work  without  irritation,  or, 
for  that  matter,  without  ill  effect.  Indeed,  the  argument  would  be 
unworthy  of  further  notictf  were  it  not  intemded  to  invalidate  the  observ- 
ations of  others, 

BRMEDIRS. 

<^In  the  great  majority  of  cases  we  are  enabled  to  counteract  the  in- 
jurious work  of  noxious  insects  the  moment  we  tiioioughly  comprehend 
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their  babito  and  peculiaritiea. .  Bnt  there  are  a  few  which  always  defy 
onr  efforts.  The  Tarnished  Plant-bug  belongs  to  this  last  class,  Ibr  we 
are  almost  powerless  before  it  from  the  fact  that  it  breeds  and  abounds 
on  HDch  a  great  variety  of  plants  and  weeds,  and  that  it  flies  so  readily 
from  one  to  the  other.  Its  flight  is,  however,  limited,  and  there  can  be 
DO  better  prophylactic  treatment  than  clean  culture,  for  the  principal 
damage  is  occasioned  by  the  old  bugs  when  they  leave  thwr  winter 
quarters  and  congregate  on  the  tender  buds  and  leaves  of  young  fruit 
stock ;  and  the  fewer  weeds  there  are  to  nourish  them  during  the  sum- 
mer and  to  protect  them  during  the  winter,  the  fewer  bugs  there  will 
be.  The  small  birds  must  also  be  encouraged.  Applications  of  air- 
slaked  lime  and  sulphur  have  been  recommended  to  keep  them  off,  but 
if  any  application  of  this  kind  is  used  I  incline  to  think  that,  to  be  effect- 
nal,  it  must  be  of  a  fluid  nature,  and  should  recommend  strong  tobacco- 
water,  quassia-water,  vinegar,  and  cresylic  soap.  ♦  •  ♦  I  have  no- 
ticed that  the  bugs  are  extrefnely  fond  of  congregating  upon  the  bright 
yellow  flowers  of  the  cabbage,  which,  as  every  one  knows,  blooms  very 
eariy  in  the  season,  and  it  would  be  advisable  for  persons  who  have 
been  seriously  troubled  with  this  bug,  and  who  live  in  a  sufdciently 
soQthern  latitude  where  the  plant  will  not  winter-kill,  to  let  a  patch  of 
cabbages  run  wild  and  go  to  seed  in  some  remote  corner  of  the  farm,  in 
order  that  the  bugs  may  be  attracted  thither  and  more  readily  destroyed 
than  when  scattered  over  a  larger  area.'' 

Id  addition  to  the  suggestions  in  the  foregoing  quotation,  we  have, 
fortunately,  much  more  effectual  and  satisfactory  remedies  that  have 
come  into  use  since  that  was  written.  Professor  Forbes,  in  the  elabor- 
ate article  already  alluded  to,  shows  quite  conclusively  irom  a  series  of 
experiments  that  Pyrethrum  is  perfectly  effective  as  an  agent  in  de- 
stroying this  bug ;  and,  farther,  that  the '  kerosene  emulsion,  while  not 
satisfactoiy  if  too  weakly  diluted,  is  an  effective  remedy  and  will  be 
found  available  for  field  use  if  sprayed  in  dilution  containing  not  less 
than  5  per  cent,  of  kerosene. 

THE  FALSE  CHnTCH-BUG. 

{Nysius  angustatt^  Uhler.) 

Order  Hetbropteba  ;  Family  Phygadicid^. 

[Plate  V;  Fig.  2.] 

PAST  HISTORY  AND  HABITS. 

In  the  Western  Planter  tor  June  29,.  1872,  we  published  the  first  notice 
of  this  insect  In  Phillips^  Soutliem  Planter  of  about  September  1, 1872, 
Ur.  William  B.  Howara  published  a  rather  meager  description  of  it 
nnder  tiie  name  of  Nysius  raphtmus  n.  sp.  This  was  copied  in  the 
Cefmtry  Gentleman  for  September  15,  and  appeared  in  the  Canadian 
Entomologist  for  November,  1872.  In  our  Fifth  Missouri  Entomological 
Beport,  published  April  18, 1873,  we  gave  a  more  extended  description 
^er  tiie  name  Kysius  destructor  n.  sp.,  abandoning  the  name  raphanns 
^  the  author's  request,  but  stating  at  the  same  time  that  the  species  is 
80  variable  "that  it  is  diflBcult  to  see  wherein  some  of  the  specimens 
^Jiifer  from  the  European  thymic  or  from  N.  angustatus  Uhler,  and  it  is 
baidy  possible  that  future  comparison  will  show  specific  identity  be- 
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tween  some  or  all  of  the  thveeJ'  Mr.  P.  R.  TThler,  onr  best  antliority, 
at  that  time  considered  it  distinct,  however,  but  has  recently,  in  a  let- 
ter to  Prof.  S.  A.  Forbes  (13th  Eep,  Ins.  Ills.,  1884,  p.  105)  justified  bur 
earlier  impression  by  concluding  that  destructor  is  a  synonym  of  angm- 
tatus. 

In  the  False  Ghinch-bup:  we  have  agrain  a  very  general  fee<ler  and  a 
very  injurious  insect.  We  first  learned  of  its  injuries  in  May,  1872, 
when  it  was  sent  ns  from  Clarks\i]le,  Mo.,  as  damaging  grai^-vines. 
We  have  since  either  found  it  or  had  it  reporteil  on  strawbeiry-plants, 
yonng  apple-grafts,  potatoeaftnrnips,  radishes,  beets,  cabbages,  lettuc4*, 
purslane,  and  mustard.  Professor  Forbes  treats  of  it  as  a  strawberry 
enemy,  but  it  seems  to  prefer  cruciferous  plants  and  to  avoid  the  cereals. 
As  a  cabbage  insect  it  was  particularly  injurious  at  Manhattan,  Kans., 
in  1873,  as  wo  were  infonned  by  Mr.  Thomas  Wells,  of  that  place.  On 
l)Otatoes  it  is  especially  injurious.  At  some  of  the  fall  meetings  (LS72) 
of  tlie  Meramec  (Missouri)  Horticultural  Society  complaints  were  made 
of  a  new  habit  which  the  Chfnch-bug  had  of  infuring  potato-^ines,  and 
of  crowding  on  the  tubers  and  injuring  them  after  they  were  dug.  The 
False  Chinch-bug  was  undoubtedly  tlie  insect  observed.  The  popular 
name  of  '*^ False  Chinch-bug"  was  adopted  from  the  fact  that  we  fre- 
quently received  this  species  from  correspondents,  who  sent  it  under  tbe 
supposition  that  it  was  the  true  Chinch-bug. 

*<  In  common  with  all  other  true  bugs,  this  insect  feeds  by  suction, 
and  the  way  in  which  it  injures  a  plant  is  by  depriving  the  same  of  its 
jnicea  and  causing  it  to  wilt.  Potato-leaves  sent  me  by  Mr.  Stone 
(of  Kansas  City,  Mo.)  piesentnl  the  appearance  of  Plate  V,  Fig.  2,  a, 
showing  little,  rusty,  circular  specks  where  the  beak  had  been  inserted, 
and  little  irregular  holes,  which  looked  more  as  if  made  by  some  flea- 
beetle,  one  of  which,  tbe  Cucumber^Flea-beetle  {Haltica  cuotimcrift  Horr.), 
is  known  to  thus  injure  potato-leaves." — (Eifth  Hep.  In«.  Mo.,  prll2.) 

The  young  wingless  bugs  are  of  a  palor  color  than  the  adults,  with 
more  or  less  distinct  longitudinal  dark  lines  on  the  head  and  thorax. 
The  pupa  (Plate  V,  Fig.  2,  b)  has  the  front  part  of  the  body  marked 
with  more  distinct  red  and  brown  lines,  with  the  abdomen  paler,  and 
with  longitudinal  pinkish  mottlings.  When  occurring  in  force  these 
bugs  will  crowd  on  a  plant  as  long  as  there  is  room  for  them,  and, 
sucking  its  sap,  soon  cause  it  to  wilt  and  die.  They  are  active  and 
readily  take  alarm,  the  winged  individuals  arising  in  swnmns  when 
disturbed.  In  early  morning,  however,  they  are  more  sluggish  and 
hide  in  wilted  leaves.  Wet  weather,  as  with  the  true  Cliinch-bug,  is 
extremely  unfavorable  to  their  development. 

•The  number  of  broods  in  the  course  of  a  year  has  not  yet  beendet^- 
mined,  but,  from  analogy,  there  are  probabVy  two  or  throcand  the  insect 
hibernates  mainly  in  the  i)erfect  state  under  all  sorts  of  rubbish.  Late 
in  the  fall  of  1872  wo  found  them  very  abundant  in  all  stages,  collecting 
under  purslane,  and  they  doubtless  make  frequent  use  of  this  spread- 
ing and  close  fitting  weed  for  winter-quarters.  Mr.  Thomas  Wdls,  of 
Manhattan,  Kans.,  thinks  that  the  insect  breeds  only  where  the  pars* 
lane  grows.    The  eggs  have  not  yet  been  observed  or  described. 

BEMEBIES. 

Tlio  best  preventive  of  the  injuries  of  this  insect  will  be  found  to 
consist  in  cle$Ai  cultivation,  which  we  have  so  strongly  urged  ui  the  case 
of  the  true  Chinch-bug.  We  have  shown  that,  like  the  latter,  it  winters 
under  all  sorts  of  field  rubbish,  and  the  careful  burning  of  old  weeds 
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and  tm»li  will  andonbtedly  miicli  leAaen  its  numbers.  This  is,  in  fact, 
almost  tbe  only  practical  nietbod  of  tigbtiug  it.  Mr.  Ilowanl  states 
that  tbo  application  of  lime  has  been  tried  to  some  extent,  but  seemingly 
without  result.  On  account  of  the  habitr  which  the  bugs  have  of  cluster- 
iQg  in  sbriveled-up  leaves  in  the  morning  when  the  dew  is  on  tlie  plants, 
he  advises  going  through  the  garden  or  field  with  a  pail  containing  live 
coals,  into  wlricb  such  leaves  are  dropped  after  plucking  them  oft*.  In 
small  gardens  the  adoption  of  this  remedy  might  pay,  but  wo  would 
advise  the  substitution  of  water  with  a  film  of  kerosene  on  its  surface 
for  the  live  coals.  Fortunately,  however,  we  have  available  two  insect- 
icides that  had  .not  come  into  use  when  we  first ^rote  on  this  insect. 
These  are  pyrethrum  and  kerosene  emulsion,  which,  as  we  bave  already 
seen,  Professor  Forbes  found  perfectly  satisfactory  as  against  the  Tar- 
nished Plant-bug  (Lygua  UneolariSj  Beanv.),  and  which  we  do  not  hesi- 
tate to  advise  to  be  used  in  the  same  manner  against  the  False  Ghindi- 
bng,  whicb,  in  habit  and  characters,  is  so  closely  related  to  the  species 
experimented  on. 

THE  CABBAGE  PLANT-LOUSE, 

{Aphis  hramcw  Linn.) 

Order  Homoptera;  Family  Aphididjs. 

[Plate  VII 5  Fig.  4.] 

PAST  mSTORY  KJHD  HABITS, 

The  Cabbage  Aphis  is  without  much  doubt  an  imported  isusect.  Fitch 
shows,  by  reference  to  tbe  Transactions  of  the  New  York  State  Agri- 
caltural  Society  for  1791,  that  it  was.  already  known  in  this  country  at 
that  early  date,  and  states  that  it  was  probably  introduced  shortly  af- 
tor  the  cabbage-plant  itself  was  brought  over.  In  Europe,  as  in  this 
country,  it  occurs  commonly  on  the  turnip,  radish,  field  cress  (Tsatis 
iinctoria)  shepherd's  -puTse  {Capsella  bttrga-pastoiris)^  and  charlock  {Bras- 
»ka  arvensis)j  in  addition  to  cabbage,  and  upon  this  last  plant,  accord- 
ing to  Buckton,  ^<  it  often  crowds  both  the  upper  and  under  sides  of  the 
foliage  in  such  numbers  that  the  leaves  become  hidden  by  the  living 
mass.  Indeed,  sometimes,  weight  for  weight,  there  is  more  animal  than 
vegetable  substance  present.  The  leaves  then  become  putrid,  offensive 
in  odor,  and  quite  disgusting  to  the  eye."*  This  is  a  common  sight  in 
this  country  also,  and  frequently  whole  fields  of  cabbage  are  rendered 
unfit  for  the  market  by  the  work  of  this  species. 

It  abounds  in  all  parts  of  the  country  where  the  Cabbage  is  culti- 
vated, from  Northern  New  York  to  Southern  Georgia,  and  were  it  not 
for  its  numerous  natural  enemies  it  would  rank  as  the  most  serious  of 
the  insect  foes  of  this  plant. 

It  is  found  upon  the  under  side  of  the  loosened  outer  leaves  of  the 
cabbage^  or  upon  the  upi)er  side  of  the  compacted  inner  leaves,  either 
wandering  about  singly  or  settled  in  large  groups.  It  makes  its  ap- 
pearance in  June  or  July,  and  remains  until  cold  weather.  Late  in  Oc- 
tober. 1871,  we  noticed  great  numbera  of  this  aphis  ^ying  in  the  city 
of  Samt  Louis,  filling  the  air  in  every  direction  and  flying  iflto^  people's 

*  Mouograph  of  the  British  ApUdoB,  II|  34. 
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eyes  and  ears.  The  weather  had  been  very  warm  previonsly,  and  as 
late  as  the  middle  of  November^tie  plants  in  the  turnip-fields  around 
the  city  were  swarming  with  the  lice. 

LIFE  HISTORY. 

Common  as  the  insect  is,  its  life  history  lias  not  been  fally  worked 
ont.  But  two  forms  have  been  observed  by  Buckton  and  Thomas— the 
winged  and  the  wingless  viviparous  females.  Curtis  described  what  he 
took  to  be  the  winged  male,  but  from  his  description  it  is  evident  that 
he  mistook  all  winged  females  for  males.  Fitch  follows  him  in  this 
error,  in  that  he  uses  the  following  sentence  taken  almost  word  for  word 
from  Curtis  without  credit  to  that  author:  ^^In  August,  September,  and 
October  the  old  wingless  females  are  seen,  resting  stationary,  with  their 
bills  inserted  into  the  leaf,  pumping  out  itsjuices,  surrounded  by  their 
young  brood  all  similarly  employed,  with  here  and  there  a  winged  unak 
walking  lazily  about  over  the  backs  of  his  kindred."  After  this  state- 
mentFitch  recognized  Ourtis's mistake,  andsays :  "  The  winged  individ- 
uals, Mr.  Curtis  takes  it  ibr  granted,  are  males:  but  they  certainly  are, 
at  least  for  the  most  part,  females,  and  show  the  tip  of  the  ovipositor 
slightly  projecting,  like  a  tail,  from  the  end  of  the  body.  So  we  may 
safely  say  that  neither  the  male  nor  the  oviparous  female  is  known. 

The  wingless  viviparous  female  has  a  rather  long  oval  body,  covered 
with  a  whitish  mealy  coat.  When  this  coat  has  been  removed  by  im- 
mersion in  aleohol  or  otherwise,  the  body  is  seen  to  be  of  a  grayish- 
green  color,  with  eight  black  s];}ots  down  each  side  of  the  back,  increas- 
ing in  size  towards  the  posteridr  end.  .  The  antennae  are  green,  with 
blaek  tips,  aud  are  shorter  than  the  body,  and  the  eyes,  legs,  and  tail 
areblaok.  .(PI.  VU,  Pig.  4,  6.) 

The  young  when  first  hatched  areoval,  shining,  bright  yellow  in  color, 
and  lack  the  mealy  coat. 

The  winged  viviparous  female  is  yellowish-green,  with  the  eyes,  head, 
neck,  and  thoracic  lobes  black,  aud  the  auteunte  and  neotiuries  dark 
>rown.  The  legs  are  dusky-brown  aud  hairy ;  the  tail  is  dark-green  or 
brown  and  also  hairy :  the  wings  are  rather  short,  with  stout,  coarse  veins 
and  dark  stigma.    (PI.  YII,  Fig.  4,  a.) 

'     K  NATTTBAIi  ENEISOES. 

Concerning  the  European  natural  enemies  of  the  Cabbage  Apliis, 
Buckton  says'($6tU):  <<  Several  species  of  Syrphidse  and  lohneumoDida? 
act  effectively  as  checks  upon  the  increase  of  A.  Wassicce.  The  larva? 
of  the!  former  Dipterous  flies,  living  in  the  midst  of  such  plenty,  soon 
gorge  themselves  and  become  of  great  size.  Amongst  the  latter  Hy- 
menopterous  parasites  may  be  mentioned  several  genera  of  apbidi- 
vorons  Ichneumons,  as  Oeraphron,  THonyx^  and  Caruna.  AcommoDform 
is  a  fly,  which  ai)pears  to  be  Trionyx  rapm  Curtis.  In  September,  often 
nine-tenths  of  a  colony  will  be  struck  by  this  parasite,  the  aphides,  in- 
stead of  passing  from  their  pupa  state  into  the  imago,  will  turn  brown 
aud  hard  fromthe  deadly  action  of  the  grub,  which  solitarily  inhabits 
each  individual.^ 

Similarly  in  thfs  country  we  have  many  natural  enemies  of  this  aphis, 
and  among  them  an  Ichnenmonid,  which  is  very  clos^y^allied  to  and 
almost  identical  in  appearance  with  the  Trionyx  rapm  just  mentiOBed. 
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(See  Curtirf  Farm  Insects,  p.  71.)  This  parasite  was  received  at  the 
Department  Febroary  27, 1880,  from  Norfolk,  Va.,  and  was  described 
as  Trioxys  piceus  by  Mr.  Oresson  in  the  Annual  Beport  of  this  Depart- 
ment for  1879,  page  260.  This  same  parasite  was  bred  by  us  at  Saint 
Loais  as  long  ago  as  1871. 

BBMEDIBCr. 

The  remedy  of  fhmigation  with  tobacco  smoke,  as  recommended  by 
Fitch,  Oortis,  Thomas,  and  others,  is  impracticable  on  a  large  scale,  and 
applications  of  soot,  ashes,  lime,  and  washes  of  tobacco-water  and 
other  materials  seem  inelfectnal.  Strong  whale-oil  soap  solution,  in- 
deed, seems  to  be  the  only  remedy  so  far  tried  which  affords  any  satis- 
faction. This  is  highly  recommended  by  Prof.  W.  R.  Lazenby,  formerly 
of  the  Horticultural  Department  of  Cornell  University.  Taschenberg 
(Katarges.  d.  wirbellosen  Thiere)  recommends  sprinkling  with  soap  suds 
treated  with  quassia,  and  also  the  use  of  a  decoction  of  fresh  w/i>lnut 
leaves. 

Here,  again,  the  pyrethrum  infhsion  will  destroy  a  large  number  of 
the  insects  which  work  in  such  exposed  situations  that  they  can  be 
easily  reached  by  a  spray,  while  the  waxy  material  which  they  excrete 
is  not  sufficiently  abundant  to  perfectly  shed  a  watery  solution,  as  is 
the  case  with  many  allied  species.  But  the  kerosene  emulsion  will 
prove  more  satisfactory  than  any  of  the  ether  insecticides  mentioned. 

THE  CABBAGE  ANTHOMYIA. 

{Antkomyia  brassiew  Bouch6.) 

Order  DiptbbjL;  &mily  Anthomtid^. 

[Plate  Vni;  Fig.  5.] 

PAST  HISTORY;  HABITS. 

The  Cabbage  Fly  has  only  been  positively  known  in  this  country,  so 
far  as  we  can  ascertain,  since  1856,  aud  was  in  all  i)rdbability  introduced 
from  Europe  at  some  date  prior  to  this,  as  there  seems  to  be  no  doubt 
bat  that  our  species  is  identical  with  the  European  Anthomyia  Irassicod 
of  Bouch6.*  Curtis  has  given  accounts  of  the  insect  and  its  habits  in 
the  Oardeners^  Chronicle  and  in  his  Farm  Insects,  and  Taschenberg  has 
treated*  of  it  in  his  Naturgeschichte  der  wirbellosen  Thiere.  In  this 
country  Fitch  gives  a  good  account  of  it  in  his  Eleveuth  Keport  on  the 
Insects  of  New  York  (1867),  and  it  has  rec3ived  some  attention  from 
writers  in  the  diflereut  agricultural  periodicals.  Mr.  Liutner  has  also 
written  at  length  upon  the  species  in  his  First  Report  as  State  Entomol- 
ogist of  New  York  (1883).  ^ 

Acconling  to  Fitch,  the  maggots  were  very  abundant  and  destructive 
in  New  York  State  in  1856  and  1857,  infesting  turnips  and  rutabagas  as 
well  as  cabbages.  There  can  be  little  doubt  but  that  the  work  of  these 
larrro  is  one  of  several  causes  of  "club-root"  in  cabbage.  Appearing 
in  spring,  the  flies  deposit  their  eggs  upon  the  stems  at  or  near  the 


'  This  Bpecie«  is  considered  by  ScMner  and  others  as  a  probable  synonym  of  A. 
ritfioej^  liMgea. 
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surface  of  the  ground.  Tlio  maggots,  hatcbing,  work  their  way  down- 
wards and  feed  upon  the  root,  soiuetiniCH  simply  grooving  the  bark,  bat 
more  often  boring  into  tbe-interior.  Frequently  they  are  so  numerous 
that  many  of  the  young  plants  axe  killed  outright;  again,  however,  they 
simply  check  the  growth  and  cause  the  malformation  of  the  root,  known 
as  ^' club-root,"  when  the  leaves  take  on  a  yellowish  hue  and  the  plant 
wilts  at  noonday.  Curtis  says:  ^^  On  pulling  up  the  stalks  of  some  cab- 
bages recently  cut,  I  found  the  roots  enlarged,  lumpy,  and  carious,  and, 
on  opening  them,  they  were  hollow,  with  the  maggots  of  the  Cabbage- 
Fly,  full  -grown ,  in  cavities."  Of  course  by  tkr  the  greatest  damage  is  done 
to  the  young  plants,  which  are  less  able  to  stand  the  constiint  di*aiu  u]>ou 
their  vitality.  The  work  of  these  maggots  upon  turnips  is  well  described 
by  Fitch,  as  follows: 

<<  These  maggots  infest  the  turnip  and  rutabaga  also,  mining  an 
irregular  burrow  in  the  interior,  or  inhabiting  eroded  spots  ui>or  their 
outer  sur&ce.  Sometimes  a  small  roughened  spot  is  seen,  appeariu^r 
like  a  crack  in  the  skin  of  the  turnip,  with  its  edges  rough  and  tinged 
and  turned  outward,  and  on  paring  off  this  roughened  spot  a  plump 
white  maggot  is  come  upon,  lying  in  a  cavity  it  has  made  there  for 
itself.  At  other  times  a  large,  eroded  spot  occurs,  which  is  filled  with 
wet  and  slimy  dirt.  On  removing  this  dirt  the  surface  is  found  to  be 
rough  and  warty,  with  little  grooves  hei^e  and  there,  in  each  of  which  is 
a  maggot.  Sometimes,  also,  a  maggot  is  seen  with  only  its  anterior 
end  imbedded  in  the  turnip,  leaving  a  third  or  half  the  length  of  its 
body  projecting  out  therefrom." 

The  number  of  broods  in  the  courae  of  a  season  has  not  been  accu- 
rately followed  in  any  given  latitude,  but  there  are  at  least  three,  and 
the  insect  hibernates  both  in  the  larva  state  in  the  roots  and  in  the 
])uparium  state  underground.  According  to  Curtis,  the  adult  flies  also, 
doubtless,  hibernate  in  cracks  and  crevices.  Taschenberg  states  that 
there  are  annually  three  generations  iu  Germany,  and  that  both  the 
flies  and  pUpce  hibernate.  Our  first  acquaintance  with  this  insect  was 
in  June,  1807,  when  Prof.  A.  N.  Prentiss,  then  at  the  State  Agricult- 
ural College,  Lansing,  Mich.,  sent  us  specimens  of  the  larvte,  with  an 
account  of  their'gnawing  and  excoriating  both  the  stems  and  roots  of 
cabbages,  and  thereby  doing  much  damage.  They  transformed  June 
21-25,  just  below  the  surface  of  the  ground,  to  puparia  (Plate  VIII,  Fig. 
4,  b)  of  a  honey-yellow  color,  some  lighter,  some  darker,  and  the  first 
flies  issued  June  20  onward.  We  have  since  (in  1873)  found  the  species 
not  only  working  in  the  normal  way  in  the  root«,  but  also  burrowing  in 
the  stout  midribs  of  Mie  leaves.  From  June  8*13  quite  a  number  of 
the  perfect  flies  were  obtained. 

NATUBAL  ENJSMIES. 

Bouch^  has  reared  the  parasitic  Alysia  manduoator  Panzer  from  the 
larviB  of  several  Anthomyians,  but,  so  far  as  we  are  aware,  uo  simiLir 
parasites  have  been  reared  from  the  species  in  this  country.  The  Sta- 
])hylinid  beetle — Aleochara  antlioinyiw — ^has  been  bred  by  Mr.  P.  S. 
Sprague,  at  Boston,  from  the  puparium  of  A.  hrassicw  and  published  by 
him  &s  a  true  parasite  (Amtncan  Untomoloqiat^  Vol.  II,  pp.  303, 370). 
More  recently  Dr.  W.  S.  Barnard  (ifttd.,  Vol.  Ill,  p.  00)  has  given  auiu- 
teresting  account  of  the  occurrcnjce  of  this  species  at  Ithaca,  N.  Y.,  bat 
he  gives  no  evideuce  of  other  than  predaceous  habits  on  the  partof  the 
adults. 
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BEMBDDSS. 

Tho  rcmodies  which  have  thus  fiEu*  been  proposed  may  be  summed 
np  as  follows : 

Dip  the  roots,  as  the  yoang  cabbages  are  tcausplanted,  iu  oil  or  lye 
of  ashes.    (Boach^O 

Pcdl  up  aud  remove  infested  plants  on  the  first  symptoms  of  insects 
at  the  roots.  Oarr^'  Uiem  away  and  bum  them  and  fill  up  the  hole  from 
which  they  were  removed  with  brine  or  lye  of  ashes.    (Curtis.) 

*'In  other  instances  where  the  maggots  have  made  great  havoc  with 
the  cabbages,  caulifiowevs,  and  broccoli,  gardeners  have  collected  large 
quantities  of  the  brown  pupae  from  the  roots  with  the  hope  of  .checking 
tlieir  increase }  and  as  tho  transformations  of  the  insect  are  in  rapid 
saceessiou,  it  must  have  a  good  effect.^    (Curtis). 

Apply  salt  to  the  field  at  the  rate  of  SQ  bushels  per  acre  and  mix 
with  surface  4  inches  deep.  Also  water  the  plants  with  mixture  of  one 
gallon  soapsuds  to  one  gallon  of  gas- water.  Beware  of  fresh,  unrotted 
manure  ^  use  none  that  is  not  thoroughly  rotted.    (Curtis.) 

Sift  powdered  tobacco  on  the  leaves  as  a  preventive. 

P.  T.  Quinn,  in  his  Money  iu  the  Garden,  states  that  he  offered  $100 
for  a  remedy  for  the  maggot,  and  received  a  larije  number  in  reply. 
Tbotte  which  gave  the  best  resuUs  were,  dusting  the  roots  of  the  cab- 
\^$^  with  £ie  bone-dust,  and  the  application  of  one  teaspooufal  of 
caustic  shell-lime  to  each  plant,  fii^st  '^  removing  a  little  earth  fh>m 
aromid  the  stem,  putting  on  the  lime,  and  then  replacing  the  soil." 

Taschenberg  gives  a  remedy  taken  from  the  Bulletin  de  la  Soci6t6 
Imp^riale  des  l^aturalistes  de  Moscou,  XVni  (1855),  No.  3.  which  is  to 
scatter  coal  dust  around  the  roots  of  the  majority  of  the  plants  in  the 
field,  leaving  here  and  there  a  plant  untouched.  The  flies  in  laying 
their  eggs  avoid  the  spots  where  the  coal  dust  lies  and  seek  out  the 
unprotected  plants,  which  will  thus  act  as  traps,  since  they  can  at  the 
proper  time  be  pulled  up  and  the  maggots  and  pup»  at  the  roots  de- 
stroyed. This  seems  to  us  the  most  rational  remedy  yet  i)roposed,  and 
we  have  no  doubt  but  that  it  can  be  used  with  good  results.  Slaked  lime 
or  ashes  can  undoubtedly  be  substituted  for  the  coal  dust  (Kohlenpul- 
ror)  mentioned  by  Taschenberg. 

It  is  certain  from  the  statement  of  Enrbpean  observers  that  this  spe- 
cies winters  largely  in  the  pupa  state,  ther^ore  late  fall  plowing  will 
prove  a. partial  preventive.  Since  it  seems  highly  probable  that  many 
of  ^  larvffi  also  hibernate,  the  pulling  np  and  burning  of  the  stalks 
and  roots,  after  the  cabbages  have  been  cut,  is  much  to  be  recommended. 

Since  the  use  of  bisulphide  of  carbon  against  the  root-inhabiting  form 
of  the  Grape  Phylloxera,  we  have  recommended  it  for  all  root-fieding 
insects,  and  that  it  is  satisfactory  against  this  Cabbage  Siuthomyia  is 
proTed  by  the  experiments  of  Prof.  A.  J.  Cook  in  1880.*  A  small  hole 
is  made  in  the  earth  near  the  main  root  of  the  plant  by  forcing  in  a 
QoaU  sticky  and  about  one-half  a  teaspoonful  of  the  liquid  is  poured  in, 
^Am  the  lole  is  quickly  filled  in  with  earth,  which  is  pressed  down  with 
tbsJbot.  In  every  case  the  insects  were  killed  without  injury  to  the 
pbttts.  In  the  use  of  this  substance  the  extreme  inflammabili^  of  its 
v<gog  must  be  remembered,  and  wh^e  much  of  it  has  to  be  used  in  the 
grnnd  a  good  injector  should  be  obtained,  like  the  Gastine  injector  so 
ccnoDonly  used  for  the  purpose  in  France.  As  a  safer  and  simpler 
MMy  we  strongly  recommend  the  kerosene  emulsion. 


*Jmeriotm  EnUmologUif  Vol.  HI,  p.  264. 
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THE  CABBAGE  OSOnO®. 

(Otcinis  broiHoa  n.  sp.) 

Order  Dipxbba;  Family  OsommjB. 

[Plate  Vm,  Fig,  6.1 

On  Jane  17, 1876,  we  noticed  that  In  the  vicinity  of  Saint  Loate  oe^ 
tain  cabbage-leaves  were  mined  by  the  larvn  of  some  Insect  Upon 
opening  the  mines,  however,  nothing  was  found  but  a  number  of  Hymen- 
opterous  pup®,  undoubtedly  of  parasites  upon  the  original  miner.  A  tew 
days  later  the  mining  larva  was  fomid.  It  was  Dipterous^  pupated  un- 
der ground,  and  a  single  fly  was  bred  June  30.  In  1882  (June  25)  ih^ 
same  insect  was  found  mining  cabbage-leaves  in  Georgetown,  v.  C. 
At  this  time  the  larvse  were  all  fall-grown  and  pupated  two  days  later, 
about  a  quarter  of  an  inch  under  the  surface  of  the  ground,  where  all 
the  specimens  died.  The  mine  is  an  irregular  paje  trail,  ranging  &om 
0.6»»  to  2»»  in  diameter,  often  turned  on  itself  and  coalescing  to  form 
irregular  patches  and  with  dark  ezcrementitious  points.  The  miner  is 
a  light  yeUowish-^reen  maggot  with  black  mouth-parts. 

Although  this  insect  seems  rare  at  present,  it  may  at  any  time  be- 
come sufficiently  numerous  to  prove  injurious,  and  it  is  well  to  stady  it 
in  advance.  It  seems  closely  related  to  the  Glover  Osdnis  {Osdnii  try\>lii 
Burgess)  treated  in  the  Department  Beport  for  1879.  As  will  be  seen 
from  the  above  notes,  we  have  no  knowledge  of  the  number  of  broods, 
but,  judging  from  analogy,  there  are  probably  at  least  three  annual  gea- 
erationsi  and  the  insects  winter  underground  in  fhc^lr  puparia. 

DSaOBIPXlVB* 

Oscim  BSA86ICJE  B.  tp.^Cloaely  resembles  OieMs  trif^Ui  Bonrees.  Difl^  ooly  in 
tlie  foUoiviug  pftrticulan :  The  eyes  are  Dsrrowly  margined  wiUi  black,  the  border 
at  apex  beins  pronounced  and  wide.  The  souteUar  spots  are  nanovr,  ncrt  eo  wide  m 
in  tr{foHi,  Abdomen  yellow  only  on  renter,  not  margined  with  yellow.  Mid41esa<i 
hind  tibi»  pronomcedly  ftiscons.  Third  ana  fborth  wmg^yeinamoie  widely  diTenent 
tha&hilr(^{i<. 

]>escribed  ftom  1 9 ,  June  30, 1676,  Saint  Lonls,  Mo. 

Xarva.-— Length  of  fhll-grown  larra  4.10™,  widt^i  .of  penoltimata  Joint  0.9^. 
Ooior  light  yellowish'ffreen.  Blcin  nearly  smooth,  the  raised  Janotnrea  of  the  sm- 
ments  each  marked  wiw  ixom  6  to  12  transTsrse  Uses  of  minute  granulations.  T& 
head  is  diffioult  to  observe*  as  it  is  usually  withdrawn  with  the  protJioracic  joint 
into  the  meso-thoracio  Joint.  It  is  pointed  anteriorly,  and  the  charaeteristic  black 
rake,  with  its  eicht  teeth,  forming  the  month-parts,  is  plainly  seen  ereii  when  tlie 
head  is  entirely  Isleseoped.  The  prothoraeio  spiraoies  are  mounted  on  ahortj  stost 
tuberoles,  which  are  proportionately  smadlsr  than  those  of  UifoUu  The  anal  joist 
appears  very  bluntly  rounded,  not  snarply  and  obliquely  trancate  as  with  trifolH  aod 
maZro).  The  anal  spiracles  are  mounted  on  long,  slender  papillsB,  direeted'baekwtrdf 
and  parallel  with  each  other.  The  penultimate  Joint  bears  fonr  very  atont,  cooicAi. 
tubercles  directed  posteriorly,  two  of  which  are  subdorsal  and  twotablatf^;  sl»* 
two  smaUer,  subventral  tubercles.  The  anal  Joint  can  be  drawn  partiaUy  within 
the  pre-anal,  and  when  its  protruding  papills  are  added  to  the  large  tubercles  pf  the 
latter  Joint  the  posterior  end  of  the  boaj 


Ay.  seems  to  fhirly  bristle  wiA  points. 

vail  seen  in  dorsal  '      '*" 
flattened  below.    Color,  brown  when  living  and  nearly  wl 
The  prothoraeio  and  anal  spiracles  project  at  either  end,  I 
with  fH/'fsNi.   The  skin  is  smooth^  and  but  ten  foints  show. 


P«pariKin.—lJength  ft"".    Broadly  oval  seen  in  dorsal  profile;  convex  above  and 

tttened  below,    uolor,  brown  when  living  and  nearly  white  ailertha  fly  has  iamed. 

The  prothoraeio  and  anal  spiracles  project  at  either  end,  but  are  not  ao  prominent  si 
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THE  BOCKY  MOUNTAnT  LOCUST. 

(Oaloptenui  tpretus  Uhler.) 
Order  Obthopteba;  Family  Aceidzdjb. 

This  omnivdrous  insect*  naturally  does  not  neglect  Cabbage  when  the 
opportanity  offers,  and  we  have  mentioned  it  as  one  of  the  food-piants 
of  this  species  in  onr  Seventh  Missoori  Beport.  For  a  ftaU  account  of 
this  insect  we  refer  the  reader  to  the  First  and  Second  Reports  of  the 
United  States  Entomological  Commission  and  to  our  last  three  Mis- 
Boori  Seports. 

BUCCESBFUL  IirTBODXrCTIOH  07  A  PAEASITI  OF  THE  IHPOBTEB 

CABBAGE  WOBM. 

In  onr  last  Annual  Beport,  while  speaking  of  the  parasites  of  the  Im- 
ported  Cabbage  Worm  {Pieris  rapcB)^e  considered  tho  question  of  the 
importation  of  one  of  the  commoner  European  parasites,  viz.jApantele8 
gl(mier(UuSy  linn.,  recounting  our  former  efforts,  and  also  those  of  Mr. 
Otto  Lugger,  of  Baltimore,  to  introdace  and  colonize  it.  From  all  we 
can  learn  from  the  letter  received  from  Mr.  Lugger,  his  effort  proved 
onsuccessfuL  We  now  have  the  pleasure  of  recording  the  successful 
introduction  of  the  species  in  the  vidnity  of  Washington.  We  received 
daring  the  past  winter  a  number  of  cocoons  from  Mr.  G-.  O.  Bignell,  of 
Plymouth,  Eug.,  a  portion  of  which  had  already  given  forth  the  perfect 
flies,  but  a  large  number  of  which  still  contained  the  pupa.  The  flies 
began  to  come  out  during  the  early  spring,  and  on  the  23d  of  April 
last  we  had  liberated  45  specimens  of  both  sexes  in  a  cabbage  field  at  the 
Soldiers'  Home.  We  also  left  instructions  to-have  others  liberated  from 
time  to  time,  as  they  issued,  after  our  departure  for  Europe,  and  finally, 
in  May,  a  number  of  cocoons  were  placed  upon  one  particular  cabbage 
plant. ' 

It  was  with  no  small  degree  of  pleasure  that  during  the  fall,  npon  re- 
visiting the  same  cabbage  field  in  November,  two  masses  of  cocoons  were 
found,  with  the  shrunken  larv®  which  the  insects,  had  preyed  on,  many 
rods  away  from  those  deposited  in  May.  From  some  of  the  cocoons 
found  in.  autumn  the  flies  were  obtained,  and  proved  to  be,  as  the  co- 
coons indicated  they  would,  the  very  same  ApanteUs  glomeratus.  Thus 
we  have  absolute  proof  of  the  successftd  introduction  and  propagation 
of  the  species,  and  we  may  expect  to  hear  of  its  discovery  from  year  to 
year  at  pointe  more  and  more  remote  from  the  place  of  introduction. 


OBNISBAL  TRUTHS  IN  APPLIBI)  ENTOMOLOGY.^ 

Mr.  President  and  Omtlemen  of  ike  Oeorgia  State  Agriculttiral  Society: 

On  your  programme  I  am  booked  for  an  essay  on  ^^ Insects  Destructive 
to  Southern  Agriculture.'*  Tour  worthy  secretary,  Mr.  Grier,  is  respour 
dible  for  that  title,  for  I  had  no  idea  what  it  was  to  be  till  the  circular 
was  leettved,  on  the  very  day  of  my  departure  from  Washington.    In 

'An  addtfM  d^Uvered  Febrnarj  ^SL  1884,  br  C.  V.  Riley,  before  thd  Q«oxgia  Statd 
A^cultaxe  Sodety  at  its  annual  meeiing  in  Sarannah. 
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the  mean  time,  in  pondering  the  question  what  to  present  to  yon^  I  con- 
cluded it  were  better,  perhaps,  to  state  some  general  truths  of  universal 
applicatiou  than  to  attempt  to  treat  of  the  diU'erent  species  of  injarions 
insects,  which  the  members  of  this  society  must  be  interested  in— com- 
ing, as  they  do,  from  all  parts  of  a  State  with  such  vast  and  varied 
agricultural  intetests.  Hence^  the  hasty  notes  whieh  I  shall  present  are 
not  worthy  to  be  called  an  essay,  and  if  they  must  have  a  title,  would 
better  reflect  some  '*  General  Truths  in  Applied  Entomology.'*  It  will, 
however,  afford  me  great  pleasure  at  the  close  to  give  more  specific  in- 
formation in  answer  to  any  questions  that  may  be  asked. 

Insects  play  a  most  important  part  in  the  economy  of  nature.  The 
average  townsman,  whose  knowledge  of  them  is  conjQned  to  certain 
lectual  and  household  pests,  can  scarcely  appreciate  the  fact  or  have 
any  other  feeling  than  repugnance  and  contempt  for  the  annoying  hexa- 
pods  of  his  acquaintance.  Yet,  as  scavengers,  as  x>ollinizer8  of  our 
flowers  and  fruits,  or  as  food  for  other  animals,  they  not  only  vitally 
concern  man,  but^  philosophically  considered,  are  seen  to  be  essential 
to  his  very  existence. 

We  receive,  also,  some  direct  benefits  fix)m  insects.  They  supply  us 
with  the  sweetest  of  sweets,  our  very  best  inks  and  dyes,  and  our  finest 
robes  and  tapers,  to  say  nothing  of  various  acid^,  lacs,  and  waxes; 
while  few,  who  have  not  studied  the  subject,  have  any  just  idea  of  the 
importance  of  insects  and  their  products  as  articles  of  human  diet. 

But  theubenefits,"  whether  direct  or  indirect,  which  man  derives  from 
insects,  must  always  appear  trifling  compared  to  the  injaiy  they  inflict 
on  our  agriculture. 

In  the  primitive  condition  of  the  country,  as  the  white  man  found  it, 
insects,  doubtless,  took  their  proper  place  in  nature's  economy,  and 
rarely  preponderated  in  any  direction  to  the  injury  of  the  wild  plants 
scattered,  for  the  most  pait,  sparsely  throughout  their  range.  Ha^ 
mony  between  organisms,  in  the  sense  of  the  widest  inter-relation  and 
inter-dependence,  had  resulted  in  the  long  course  of  ages.  But  civilized 
man  violated  this  primitive  harmony.  ^  His  agriculture,  which  is  essen- 
tially the  encouragement  and  cultivation,  in  large  tracts,  of  one  ppedes 
of  plant  to  the  exclusion  of  others  which  he  denominates  weeds, 
gave  exceptional  facilities  for  the  multiplication  of  such  insects  as 
naturally  fed  on  such  plants.  In  addition  to  this  inevitable  increase  of 
species  tlius  encouraged^  many  others  have  been  unwittingly  imported 
from  other  countries,  chiefly  through  the  instrumentality  of  commerce 
with  those'  countries ;  for  it  is  a  most  significant  fact  that  the  worst 
weeds  and  the  wonst  insect  pests  of  American  agriculture  are  importa- 
tions f^om  Europe.  Thus,  in  addition  to  the  undue  increase  of  our  na- 
tive species,  as  above  noted,  we  have  to  contend  with  these  introduci^d 
foreigners,  and  it  is  no  wonder  that  Dr.  Fitch  declared  America  to  be 
the  land  of  insects,  for,  as  comppxed  to  Europe,  we  are  truly  bn^-TiddoD. 

As  I  have  stated  (Encyclopssdia  Americana:  Agricnltural  Ento- 
mology) :  ^^The  losses  occasioned  by  insects  injurious  to  agricultare  in 
the  IJnited  States,  are,  in  the  aggregate,  enormous,  and  have  been  va- 
riously estimated  at  from  $300,000,000  to  $400,000,000  annaally.  It 
will  never  be  i)ossible  to  fully  protect  our  crops  from  the  ravages  of  the 
many  species  that  injuriously  affect  them;  but  it  is  the  aim  of  the 
economic  entomologist  to  prevent  as  much  of  the  loss  as  possible  and 
at  the  very  least  expense.  To  do  so  effectually,  the  chief  knowledge 
required  is  of  an  entomological  nature,  i.  e^  the  full  life-history  and 
habits  of  the  different  species :  and  this  implies  a  great  deal  of  dose 
and  accurate  work  in  field  and  laboratory.    By  means  of  it  we  learn 
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vbich  speeies  are  beneficial,  and  which  injarioos;  and  the  ability  to 
distiugaish  between  ffiend  and  foe  is  of  the  first  importance  in  coping 
with  the  latler,  for  it  is  a  notorious  fact  that  the  farmer  often  does  more 
harm  than  good  by  destroying  the  former  in  his  blind  efforts  to  save  his 
crops. 

<*A  great  deal  has  been  written  and  published  of  late  years  on  the 
sabject  of  economic  entomology,  much  of  it,  however,  at  second  hand ; 
for,  unfortunately,  the  original  workers  are  few.  That  comparatively 
small  progress  has  hitherto  been  made,  is  due  to  this  last  fact,  as  well 
as  to  the  intricacies  and  complex  nature  of  the  subject.  The  economic 
entomologist,  to  do  effectual  work,  must  possess,  not  merely  a  knowl- 
edge of  the  particular  injurious  species,  and  its  habits,  with  which  he 
wishes  to  deal,  but  mast  study  its  relations  to  wild^lants  as  well  as  to 
the  particular  cultiviated  crops  it  affects.  He  must  also  study  it  in  its 
relations  to  other  animals.  Indeed,  its  whole  environment  must  be 
considered,  specially  in  Connection  with  the  farmer's  wants,  the  natu- 
ral checks  which  surround  it,  and  the  methods  of  culture  that  most 
affect  it.  The  habits  of  birds,  the  nature  and  development  of  minute 
parasitic  organisms,  such  as  fungi,  the  bearing  of  meteorology,  must  all 
be  considei^,  and  yet,  with  the  knowledge  that  a  study  of  all  these 
bearings  implies,  he  will  frequently  fail  of  practical  results  without  ex- 
periment and  mechanical  ingenuity.'' 

The  earlier  writers  on  applied  entomology,  as  Peck,  Harris,  Fitch, 
Walsh,  Le  Baion,  Glover,  did  good  work  in  unraveling  the  life  myste- 
ries of  injurious  species,  and  framed  their  advice  to  the  cultivator  from 
these  entomographic  studies.  Mere  study  of  this  kind  alone,  however, 
while  essential,  is  not  often  productive  of  those  important  practical  re- 
sults which  follow  when  it  is  combined  with  field  work  and  experiment 
by  competent  persons  and  upon  scientific  principles.  Many  of  the  rem- 
edies proposed  and  recommended  in  the  agricultural  press  are  either 
ridiculous  or  else  based  on  misleading  empiricism,  and  economic  ento- 
mology, as  a  science,  is  of  comparatively  recent  date. 

The  time  limit  of  this  paper  will  permit  but  the  briefest  reference,  by 
way  of  Ulustration,  to  some  of  the  means  alluded  to.  I  have  already 
indicated  the  prime  importance  of  a  knowledge  of  the  life-history  of  the 
species  to  be  dealt  with—a  knowledge  that  can  come  only  by  direct  and 
careful  inductive  research  carried  on  sometimes  during  many  years;  for 
every  insect  exists,  in  the  course  of  its  development,  in  four  different 
states,  three  of  them  more  or  less  abruptly  marked  by  metamorphosis 
and  each  with  habit  and  environment  peculiar  to  it.  Thus  the  same 
species  may  inhabit  earth,  air,  and  water  at  one  or  the  other  period  of 
life,  and  yet  be  quite  incapable  of  a  change  of  environment  at  any  one 
period.  It  took  me  five  years,  with  a  number  of  observers  at  command, 
to  definitely  settle  some  points  in  the  life-history  of  the  Cotton- worm 
(Akiia  xylinay  Say),  and  with  all  the  resources  of  the  French  Govern- 
ment— its  liberal  premimn,  its  superior  and  sub-commissions  appointed, 
for  the  purpose  and  at  work  for  the  past  fifteen  years — there  is  much' 
that  is  yet  mooted  in  reference  to  the  Grape  Phylloxera.  Ton  have  all  > 
heard  of  this  insect,  and  perhaps  a  brief  statement  of  its  habits  will 
serve  to  illustrate  the  complicated  problems  with  which  the  economic 
entomologist  often  has  to  deal  1  quote  in  substance  from  one  of  my 
reports : 

<^The  AiU  life-history  of  the  sx>ecies  exhibits  to  us  no  less  than  five 
different  kinds  of  eggs.  1.  The  regularly  ovoid  eggy  0.25""  long  and 
half  that  in  diameter,  of  the  normal,  agamic,  and  apterous  female,  as  it 
is  fband  upon  the  roots,    2.  The  similar  but  somewhat  smaller  egg  of . 
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the  gall-inhabiting  mother.  3.  The  female  egg  from  the  winged  mother, 
rather  more  elliptical  and  0.4"™  long  when  matured,  i.  The  male  egg 
from  aame,  ^  less  in  length  and  rather  stoater.  6.  The  impregnated 
egg  0.32°"°^  long,  still  more  ellipsoidal  aind  with  peculiar  scolptnre  and 
anal  point.  We  have  also  the  peculiar  spectacle  of  an  egg  from  the 
winged  mother  increasing  from  0.34"»'»»  (its  size  whea  laid)  to  0.4""  (its 
size  just  before  hatching),  giving  birth  to  a  perfect  insect  0.4""  long, 
and  this  without  any  nourishment,  laying  an  egg  0.32''*  long.  A 
being  thus  born,  and  without  food  whatsoever,  lays  an  egg  very  nearly 
as  large  as  that  from  which  she  came. 

"  We  have,  further,  the  spectacle  of  an  underground  insect  possess- 
ing the  power  of  existence  even  when  confined  to  its  subterranean  re- 
treats. It  spreads  in  the  wingless  state  from  vine  to  vine,  and  fFom 
vineyard  to  vineyard,  when  these  are  adjacent,  either  tfarouc^h  passages 
in  the  ground  itself  or  over  the  surface ;  at  the  same  time  it  is  able  in 
the  winged  condition  to  migrate  to  much  more  distant  points." 

The  recent  advance  in  our  knowledge  of  the  life-history  and  habit« 
of  species  has  been  great,  but  leaves  yet  an  immense  field  for  future 
research. 

Insects  probably  outnumber  in  species  all  other  animals  combined, 
some  360,000  having  already  been  described,  and  frilly  as  many  more 
remaining  yet  to  be  characterized.  The  proper  and  consdentloaB  char- 
acterization of  a  genus  or  species  of  some  microscopic  creature  involves 
as  much  labor  as  that  of  one  of  the  higher  animak.  Of  the  above  num- 
ber a  goodly  proportion  are  injurious  to  cultivated  crops.  Lintner  re- 
cently records  no  less  than  176  affecting  the  Apple. 

Of  insecticides  fiioj  number  of  substances  have  been  recommended 
and  many  of  them  tried  with  more  or  less  satisfaction.  Of  these  may 
be  mentioned  lime^  sulphur,  soot,  salt,  wood-ashes,  corrosive  sablimate, 
naphtha,  naphthabne,  turpentine,  alum,  carbolic  add,  phenyle,  (^^anide 
of  potassium,  blue  vitriol,  ammonia,  alkalies,  benzine,  vinegar,  sqI- 
phuric  acid,  quassia,  vitriol  (the  sulphate  of  copper),  hot  water,  &c 
Most  of  these  may  be  successfuUv  used  for  specific  purposes,  either  dry, 
in  liquid,  or  in  vapor ;  but  the  three  most  usefrd  insectiddes  of  general 
application  in  use  during  the  early  days  of  economic  entomology  in  this 
country  and  up  to  within  a  few  years,  were  undoubtedly  tobacco,  white 
hellebore,  and  soap.  Tobacco^ water  and  tobaooo-smoke  have  long  been 
employed  against  Aphides  and  other  delicate  ii^sects.  and  are  most  use- 
fid.'  A  qxdte  recent  advance  in  its  use  is  by  vaporinng.  The  vapor  of 
nicotine  is  most  effectual  in  destroying  insects  wherever  it  can  be  con- 
fined, as  in  greenhouses.  Thus  the  boiling  of  tobacco  in  such  a  green- 
house is  as  effectual  as  and  less  iigurious  to  the  plants  than  the 
older  methods  of  syringing  a  decoction  or  of  fundgaUon  by  burning; 
while  experience  by  Mr.  William  Saunders  at  the  Department  of  Ag- 
riculture during  the  past  two  summers  shows  that  the  vapor  gradually 
arising  from  tobacco-stems  strewn  on  the  ground  and  regularly  moist- 
ened is  likewise  effectuaL 

White  hellebore,  either  dry  or  in  licuid,  has  long  been  one  of  the 
most  satisfactory  insecticides  against  Tenthredinid  larvie,  o^erwise 
kdown  as  false-caterpillars,  of  which  the  Imported  Gnrrant-worm  (Se- 
matus  ventrioosus)  is  a  femiliar  type;  while  soap,  syringed  in  strong 
suds,  will  kill  some  sdft-bodied  plant-destroyers,  and  when  used  as  a 
paint  on  the  trunks  of  trees  is  an  excellent  repellant  against  tiie  par- 
ents of  different  borers. 

Transcending  in  importance,  however,  any  of  these  older  insecti- 
cides are  the  three  now  most  commonly  used  because  most  satisfieictoiy 
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Tbey  are :  (1)  uvenioal  oomponnds,  (2)  petroleam,  and  (3)  pTrethtam. 
The  first  act  through  the  stomach,  and  are  effectual  chieily  against 
mandibalar  insects;  the  second  and  third  act  by  contact,  and  are, 
therefore,  of  more  general  application,  affecting  both  mandibul&r  and 
hanstellate  species. 

The  use  of  arsenic  as  an  insecticide  in  the  field  dates  from  the  year 
1871.  At  the  rate  of  50  grains  of  arseniate  of  soda  and  200  grains  of 
dextrine  dissolved  in  a  gallon  of  water^  and  this  diluted  at  the  rate  of 
about  an  ounce  to  ten  gallons  of  water,  it  furnishes  oue  of  the  cheapest  . 
of  insecticides  at  command,  and  various  patented  combinations  of  it 
have  been  extensively  sold  aud  used.  Again,  one  pound  of  arsenic  and 
one  pound  of  sal>soda  boiled  in  one  gallon  of  water  till  the  arsenic  is 
dissolved,  and  diluted  at  the  rate  of  otie  quart  to  forty  gallons  of  water, 
is  also  a  good  formula.  The  chief  merits  of  arsenic  are  cheapness  and 
eolubility.  Its  demerits  are  its  white  color,  which  makes  it  liable  to  be 
mistaken  for  harmless  substances  of  the  same  color,  and  its  tendency 
to  bum  the  plant.  Paris  green  or  Scheele's  green  lias  been  more  ex* 
tensively  used  than  any  other  arsenical  compound,  and  is,  on  the  whole, 
one  of  the  most  satisfactory  insecticides.  I  first  used  this  poison  against 
the  Ck)lorado  Potato*beetle  (Doryphora  lOlineata)  in  the  summer  of 
1868,  but  owing,  doubtless,  to  the  use  of  an  inferior  article,  reported  ad- 
x&rBeij  upon  it.  (First  Report  on  Insects  of  Missouri  for  1868,  p.  116.) 
George  Li^dle,  jr.,  of  Fairplay,  Wis.,  experimented  with  it  the  same  sum- 
mer, and  with  one  paft  of  the  green  to  two  of  flour,  found  it  eminently 
satis&ctory  {American  EwtofnoTogistj  I,  p.  219),  andm>mthe  time  he  an- 
nounced his  experience — ^May  25, 1^69 — in  the  Oalena,  111^  Gazette^  the 
gre^i  became  rapidly  popular  against  the  Doryphora.  I  first  recom* 
mended  it  in  1872  for  the  Gotton-worm,  audits  uJIb  ffradually  extended 
to  other  leaf-eating  insects,  until  hundreds  of  tons  nave  been  sold  for 
insecticide  purposes  in  a  single  year.  It  is  used  dry  with  various  dilu- 
ents, as  ashes,  plaster,  flour,  &c.,  at  the  rate  of  one  part  of  the  green 
(if  pure)  to  twenty-five  up  to  one  hundred  parts  of  the  diluent.  Flour 
as  a  diluent  has  the  great  advantage  of  causing  greater  adhesiveness 
and  pennanenee.  In  liquid  suspension  Paris. green  can  be  used  at  the 
late  of  one  pound  to  from  forty  up  to  one  hundred  gallons  of  water. 
The  liquid  should  be  kept  constantly  stirred,  and  a  little  dextrine  or 
other  substance  added  to  give  adhesiveness  is.  an  advantage. 

A  refuse  obtained  in  the  manufacture  of  aniline  dyes,  and  known  as 
^  London  purple;^  is  the  third  important  arsenical  compound  that  I 
Vill  mention  in  this  connection.  It  consists  of  lime,  arsenious  acid  and 
carbonaceous  matter,  and  was  first  used  by  me  against  the  Cotton- 
worm  and  other  insects  in  1878,  and  more  ftilly  and  thoroughly  in  1879. 
It  Is  used  witli  diluents^  either  wet  or  dry,  in  the  same  manner  as  Paris 
men ;  while  for  some  insects  experience  has  shown  it  to  be  less  satis- 
netorv  than  Paris  green,  for  many  others  it  is  equally  effective,  and 
has  the  great  advantage  over  Paris .  green  of  being  vastly  cheaper 
(costing- on  an  average  but  five  cents  against  sixty  cents  per  pound); 
of  eavering  twice  the  ground,  weight  for  weight ;  of  being  more  sol- 
uble, less  poisonous,  more  adhesive  and  permanent  in  its  emcts,  and  of 
tended  color,  so  that  when  intelligently  used  it  is  in  all  ways  preferable. 

Petroleum,  in  its  various  forms,  has  long  been  recognized  as  one  of 
tBe  most  effective  insecticides  in  our  possesslta,  all  oily  substances 
bobff  particularly  deadly  to  insects.  Unfortunately,  they  are  also 
iiijonous  to  plants,  and  one  of  the  problems  the  solution  of  which  I 
liave  had  in  mind  for  many  years  has  been  their  use  in  such  dilution 
IS  to  kill  the  insect  without  i^ury  to  the  plant.    Befined  kerosene 
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has  been  used  to  a  limited  degree,  by  forcible  attenuation  in  water  and 
spray,  wbile  some  plants  withstand  doses  of  the  pnre  oil.  Bnt  tlie  Bale 
and  general  xxso  of  kerosene  for  the  purpose  under  consideratiou,  datea 
from  the  year  18dO.  Of  the  various  substances  used  in  attempts  to 
emulsify  and  mix  kerosene  with  water,  noue  are  more  satisfactory  tban 
soap  and  mvlk,  both  being  everywhere  accessible  and  cheap.  Milk  was 
first  suggested  in  1880,  by  Dr.  W.  S.  Barnard,  while  carrying  on  ex- 
periibents  for  me  against  the  Cotton-worm,  and  subsequent  experiment, 
especially  by  another  of  my  assistants,  Mr.  H.  G.  Hubbard,  has  given 
us  the  simplest  and  most  satisfactory  method  of  making  the  chnulsion 
quickly  and  permanently.  An  emulsion  rcsemblitfg  butter  can  be  pro- 
duced in  a  few  minutes  by  churuiug  with  a  force  pump  two  parts  of 
kerosene  and  one  part  of  sour  milk  in  a  pail.  The  liquids  should  be  at 
about  blood  heat.  This  emulsion  may  be  diluted  with  twelve  or  more 
parts  of  water  to  one  part  of  emulsion,  thoroughly  mixed,  and  may  be 
applied  with  the  force  pump,  a  spray  nozzle,  or  with  a  strong  garden 
syringe.  The  strength  of  tK^  dilution  must  vary  according  to  the 
nature  of  the  insect  to  be  dealt  with,  as  well  as  to  the  nature  of  tlie 
plant;  but,  finely  sprayed  in  twelve  parts  of  the  water  to  one  of  the 
emulsion,  it  will  kill  most  insects  without  injury  to  the  plant.  An 
equally  good  emulsion  may  ]d6  made  as  follows: 

Kerosene,  2  gallons;  common  soap,  one-half  pound ;  water,  1  gaUon. 

Ileat  the  mixture  of  soap  and  water  and  add.  it  boiling  hot  to 
the  kerosene.  Chum  the  mixture  by  means  of  a  force  pump  and 
spray  nozzle  for  five  or  ten  minutes.  The  emulsion,  if  perfect,  forms  a 
cream,  which  thickens  on  cooling,  and  adheres  without  oiliness  to  the 
surface  of  glass.  Dilute  with  cold  water  before  using,  to  the  extent 
wliioh. experience  \f\\\  indicate  is  best. 

The  simplest  discoveries  are  often  the  most  valuable,  and  this  dis- 
covery of  so  simple  and  available  a  means  of  diluting,  ad  libitum^  oil 
with  water  is  important  and  far-reaching  in  its  practical  application. 
It  were  foolish  to  detain  yon  with  details  of  the  several  directions  in 
which  it  has  proved  of  great  benefit,  and  which  are  recorded  in  my 
recent  writings,  especially  in  the  reports  of  the  entomologist  of  the 
Department  of  Agriculture  for  1881-'82  and  1883,  and  in  Bulletins  1 
and  2  of  the  Entomological  Division  of  that  Department. 

Fyrethrum  roseumj  a  i)laut  native  to  the  Asiatic  countries  south  of  the 
Caucasus  Mountains,  and  Fyrethrum  cineraricefoUvmj  a  native  of  Dal- 
matic, have  long  been  known  to  ]>ossess  insecticide  properties,  especi- 
ally in  the  powder  from  the  dried  and  pulverized  flowers.  The  powder, 
sold  under  various  names  by  druggists,  was  chiefly  used  against  house- 
hold ])ests,  however,  and  though  Mr.  C.  Willemot,  as  early  as  1857,  in 
France,  and  Mr.  William  Saunders,  in  1879,  in  Canada,  tried  it  in  i)owder 
form  on  some  that  are  injurious  to  plants,  its  importance  as  a  field  iu- 
secticide  did  not  appear  till  in*  1880,  when,  in  prosecuting  the  work  of 
the  United  States  Entomological  Commission,  we  discovered  that  it 
could  be  used  in  liquid  solution.  During  the  winter  of  1880  and  1881, 
I  succeeded  in  importing  a  large  quantity  of  the  seed  of  both  species, 
and  on  behalf  of  the  above  named  commission,  distributed  it  to  a  num- 
ber of  correspondents  in  various  parts  of  the  country  with  a  view  of 
establishing  its  cultivation.  Since  then  large  quantities  have  been  dis- 
tributed from  the  Dep#tment  of  Agriculture.  Both  species  proved  to 
be  hardy  throughout  the  greater  portion  of  our  country,  and  Mr.  O.  K. 
Milco,  of  Stockton,  Cal.,  has,  for  some  years,  cultivated  cinet^ariafoUmn 
quite  extensively  at  great  profit,  the  product  being  sold  under  the  naiue 
of  ^^Buhach."   The  insecticide  property  dwells  in  a  volatile  oiL   It  acta 
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only  by  contact,  and  its  action  on  many  leavtQ  is  marvelous,  the  Bmall- 
est  quantity  in  time  paralyzing  and  ultimately  killing.  Its  iuflaence 
in  the  open  air  is  evanescent^  ia  which  respect  it  is  far  inferior  to  the 
arsenical  products;  but  being  perfectly  harmless  to  plants  it  can  fre- 
qaently  be  used  on  vegetables  where  the  moi^  poisonous  substances 
would  be  dangerous.  Pyrethrum  is  supposed  to  have  no  effect  on  the 
higher  animals,  but  that  is  a  mistake,  as  my  own  recent  experieuce  is 
that  the  fumes  in  a  closed  room  have  a  toxic  influence,  intensifying  sleep 
and  inducing  stupor;  while  the  experjence  of  Prof.  A.  Graham  Bell, 
with  the  i)owder  copiously  rubbed  on. a  dog,  showed  that  the  animal 
was  made  sick  and  was  afiected  in  the  locomotive  organs  very  much  as 
insects  are.  The  wonderful  inflmeuce  of  this  powder  on  insects  has  led 
me  to  believe  that  it  might  prove  useful  as  a  disinfectant  against  fevers 
and  various  contagions  diseases  by  destroying  the  microzoa  and  other 
micro  organisms,  or  germs  which  are  believed  to  produce  such  diseases. 
It  should  be  tried  for  that  purpose.  It  is  remarkable  that  these  two 
plants  of  all  the  many  known  species  of  the  genus  should  alone  possess 
the  insecticide  property. 

Of  all  insecticides  to  be  used  against  root-feeding  or  hypogean  in- 
sects, naphthaline,  sulphocarbonate  of  potassium,  and  bisulphide  of 
carbon  a^  Hie  chief.  Dr.  Ernst  Fischer,  in  a  recent  work,  has  shown 
that  naphthaline  in  crystal  may  be  satisfactorily  used  under  ground, 
destroying  by  slow  evaporation.  But  bisulphide  of  carbon  still  holds 
the  first  place  in  France  against  Phylloxera  vaatatrix.  It  is  conveyed 
beneath  the  ground  at  the  rate  of  one*half  to  one  kilogram*per  vine  by 
special  ii^jectors,  or  by  more  complicated  machinery,  drawn  by  horses. 
I  believe  that  petroleum  emulsions  will  supersede  it  as  an  underground 
insecticide,  and  prove  to  be  the  best  we  have,  cheapness,  safety,  and 
efficiency  considered.  This  glance  at  the  chief  insecticides  now  in  use 
may  convey  some  idea  of  the  recent  progress  in  this  direction^  but  will 
convey  no  idea  of  the  far  greater  number  of  substances,  whether  drawn 
from  the  animal,  vegetal,  or  mineral  kingdom,  that  have  been  experi- 
mented with  and  found  wanting.  After  the  discovery  of  a  satisfactory 
insecticide,  however,  various  imi>ortant  problems  must  be  solved,  and, 
particularly,  how  to  apply  it  to  greatest  advantage,  having  safety  to 
man  and  stock,  harmlessness  to  plant,  and  economy,  in  mind.  The  so- 
lution of  these  points,  and  others  that  the  peculiar  habits  of  the  insect 
to  be  controlled  involve,  brings  us  to  the  question  of  mechanical  con- 
trivances and  appliances:  f6r  while  much  ingenuity  has  been  exhibited 
in  devising  mechanical  means  of  directly  destroying  noxious  insects 
without  insecticides,  it  is  chiefly  in  the  proper  application  of  these  last 
that  the  greatest  mechanical  advances  have  been  made  both  in  this 
conntry  and  in  Europe. 

Here,  again,  the  wibject  is  ro  vast  that  I  cannot  enter  into  details. 
One  can  form  some  idea  of  the  recent  activity  in  this  direction  by  glanc- 
ing at  the  figures  in  the  First  Report  of  the  United  States  Entoniologi^ 
cal  Commission  on  the  Rocky  Mountain  Locust,  ray  bulletin  on  the  Cot- 
ton-worm, and  other  official  publications.  Perfection  here,  as  in  other 
kinds  of  mechanical  appliances  that  aid  man's  ))ri»gress  in  art  and  sci- 
ence, is  usually  the  slow  outgrowth  of  tedious  trials.  However  brilliant 
the  original  theoretical  conception,  the  practical  details  are  almost  al- 
ways the  result  of  sheer  experiment  ant  I  trial.  Failures  precede  suc- 
coss.  Yet  success  will  usually  follow  in  proportion  as  certain  principles 
are  kept  in  mind  covering  particular  needs  in  special  cases — ^principles 
deduced  firom  entomological  studies. 
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it  wil]  already  hare  been  gathered,  from  what  has  preceded,  that  the 
chief  iusecticidoa  are  app1icab\f>iii  liquid,  and  as  liquids  have  an  ad- 
vantage over  powciera  in  field  i use,  instniiuents  for  ntomicing  and  dia- 
tributing  liqnids  constitute  the  most  important  part  of  insecticide 
machinery.  The  desiderata  in  a  spray-nozzle  are,  ready  regulation  of 
the  volume  to  be  thrown ;  greatest  atomizing  power,  with  least  tendency 
to  clog;  facility  of  cleansing  or  ready  separation  of  its  component 
parts;  cheapness;  simplicity,  and  adjustability  to  any  angle. 

I  will  content  myself  with  exhibiting  one  which  meets,  perhaps,  more 
of  these  requirements*  than  apy  other  in  use,  and  which  works  on  a  netr 
principle  applicable  to  many,  other  purposes  than  that  for  which  it  was 
designed.  It  is  what  has  been  described  and  illustrated  in  my  late 
official  reports  as  the  eddy  or  cyclone  nozzle,  and  consists  of  a  small 
circular  chamber  with  two  flat  sides,  one  of  tnem  screwed  on  so  as  to 
be  readily  removed.  Its  principal  feature  consists  in  the  inlet  through 
which  the  liqui<l  is  fqrced  being  bored  tangentially  through  its  wall,  so 
as  to  cause  a  rapid  whirling  or  centrifugal  motion  of  the  liquid  whicb 
issues  in  a  funnel-shaped  spray  through  a  central  outlet  in  the  adjust- 
able cap.  The  breadth  or  height,  fineness  or  coarseness  of  the  8i)raj, 
depends  on  certain  details  in  the  proportions  of  the  parts,  and  especially 
of  the  central  outlet  The  nozzle  originated  at  Selma,  Ala.,  in  the  fall 
of  1880,  while  I  was  in  the  field,  with  my  assistants,  working  at  con- 
trivances for  the  destruction  of  the  Cotton-worm.  In  a  discnssion  as 
to  whether  liquid  forced  tangentially  into  such  a  chamber  wonld  whirl 
or  not,  Dr.  W.  S.  Barnard  took  the  affirmative  position,  and  experiment 
with  a  chamber  improvised  with  two  watch  crystals,  in  which  the 
motion  of  the  liquid  could  be  observed,  proved  t&e  correctness  of  the 
theory.  The  final  form  of  chufnber  adopted  is  the  result  of  numberless 
experiments  carried  on  by  Dr.  Barnard  in  my  work,  both  for  the  United 
States  Entomological  Commission  and  the  Department  of  Agricnltnre, 
and  the  different  phases  of  its  development  may  be  sedn  by  the  varioas 
models  which  I  have  brought  for  your  inspection. 

Ladies  and  gentlemen,  I  thank  you  for  your  attention. 


riiS    ' 

KEUOSilNE  EMULSIONS. 

It  is  doubtful  if  in  the  history  of  economic  entomology  in  this  conn- 
try  so  great  an  impetus  has  been  given  to  the  destruction  of  insects  in- 
jurious to  vegetation  as  bv  the  discoverv  of  the  simple  methods  of 
emulsifying  kerosene,  whicn  we  first  made  public  in  1880,  and  which 
have  been  fully  set  forth  in  the  reports  and  bulletins  firom  this  Bureau 
since.  It  is  useful  against  many  plant-feeding  insects  which  are  not 
affected  by  other  insecticides,  and  since  we  announced  iXs  value  against 
underground  insects,  a  year  ago,  its  use  hajs  become  still  more  gen- 
eral. It  is,  however,  against  the  scale-insects  injurious  to  the  Orange 
that  it  has  so  far  proved  most  satisfactory.  We  are,  therefore,  pleased 
to  state  that  Mr.  Hubbard,  special  agent  of  the  Bureau  in  Florida,  re- 
ports that  success  has  everywhere  followed  its  judicious  use  in  all 
parts  of  that  State,  and  that  thj>  experience  of  another  year  warrants 
what  he  has  heretofore  said  iaj({^  i>ehalf,  and  that  it  is  destined  to  sa- 
persede  all  other  insecticides  for  use  in  orange  groves  and  nnrseries. 

Kevertheless,  former  warnings  against  the  use  of  mere  mixtures  or 
imperfect  emulsions  of  coal  oil  and  milk  or  soap  solutions  need  reiteia- 
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tion«  It  caimot  be  too  •trongly  impressed  npon  all  who  use  kerosene 
as  an  insecticide,  that  it  can  be  considered  a. safe  remedy  only  when 
properly  emulsified.  The  formula  for  the  kerosene  and  soap  emnlsion, 
agfoand  most  satisfactory  by  Mr.  Hubbardy  is  as  follows : 

Kerosene 9gallonBs=67  per  eent. 

Common  aoi^  or  whale-oil  80«p •. i  pound)     ««  ^^.  „^^^ 

Water.....;. f lgaUon(=^P«'  *^®^*- 

Rest  the  tolntion  of  eoap  and  add  it  boiling  hot  to  the  kerosene.  Churn  the  mix- 
toxe  bT  means  of  a  force  pump  and  spray-nozsle  for  five  or  ten  minutes.  The  emul« 
BioD,  if  perfect,  forms  a  orearo,  which  thickens  on  cooling,  and  should  adhere  without 
oiliness  to  the  surface  of  gloss.  Dilute,  before  using,  one  part  of  the  emulsion  with 
nine  parte  of  oold  water.  The  abore  fbrmula  gives  three  gallons  of  emulsion,  and 
makes,  when  diluted,  thirty  gallons  of  wash.  ' 

The  kerosene  and  soap  mixtnre^  especially  when  the  latter  is  wanned, 
forms  upon  verv  moderate  agitation,  an  apparent  union }  bat  the  mix- 
ture is  not  stable,  and  separates  on  standing  or  when  cooled  or  dilnted 
by  the  addition  of  water.  A  proper  emnlsion  of  kerosene  is  obtained 
only  upon  violent  agitation.  It  is  formed,  not  gradually,  bat  suddenly  : 
in  short,  to  use  a  familiar  phrase,  <Mt  comes"  like  batter.  The  time  re- 
quired in  churning  depends  somewhat  npon  the  violence  of  the  agita- 
tion, bat  still  more  upon  the  temperature,  which,  however,  need  not  be 
mnch  above  blood  heat. 

When  obtained,  an  emulsion  of  kerosene  and  soap  is  known  by  the 
perfect  onion  of  the  ingredients,  and  the  absence  of  oiliness,  so  that 
the  liquid  clings  to  the  surface  of  glass  or  metal.  It  resembles  a  rich 
cream,  more  or  less  thickened  accoming  to  the  proportion  of  soap  used 
in  the  mixture. 

These  details  have  been  fully  set  forth  in  previous  reports,  but  it 
seems  necessary  to  again  refer  to  them,  because,  white  the  value  of  the 
kerosene  emulsions  as  insecticides  has  been  widely  acknowledged,  the 
important  point  of  thorough  emulsiflcation  has  not  been  sufficiently 
recogriized,  and  the  agricultural  press  of  tilie  country  in  the  discussion 
of  this  new  application  of  an  old  remedy  have  very  generally  omitted 
to  mention  the  methods  by  which  a  perfect  emulsion  may  be  secured. 

Thus  in  a  horticultoral  Journal  of  widei  distribution  we  find  the  fol- 
lowing: <^Mr.  E.  L.  Bturtevant.  director  of  the  experimental  fia.rm  at 
Geneva,  N.  Y.,  savs  that  an  emuUionj  coniposed  of  one  ounce  of  common 
soap,  one  pint  of  kerosene  oil,  and  one  and  one-half  gallons  of  water, 
kq^t  continually  stirred  while  using  to  prevent  the  oil  floating  on  the  sur* 
faee^  and  used  through  the  rose  of  a  water-pot,  will  destroy  all  worms 
(on  cabba|^)  that  get  thoroughly  wet  with  the  mixture."  &c.  The 
italics,  which  are  our  own,  sufficiently  indicate  the  unstable  nature  of 
the  mixture,  to  which  this  writer  wrongly  gives  the  name  emulsion. 

An  officer  of  another  State  institution,  having  become  a  discoverer 
of  the  means  of  diluting  kerosene  by  emulsiflcatioii  with  milk,  shortly 
after  our  publication  of  this  method,  repeatedly  recommended  a  mixtnre 
of  kerosene  made  by  stirring  simply  ^'admitting,  however,  that  «<if  to 
be  used  very  extensively,  the  permanent  emulsion  might  be  more  con- 
venient.^^ 

In  Florida,  where  the  original  directions  for  making  a  good  emulsion 
have  been  widely  distributed,  and  where  the  remedy  itself  is  rapidly 
commg  into  universal  use  among  truck  &rmers,  as  well  as  orange  and 
frnit  growers,  there  is  still  need  of  greater  care  than  is  generally  given 
to  the  preparation  of  the  wash. 

FaUore  in  forming  a  stable  emulsion  is  due  in  most  cases  to  Insuffi- 
cient agitation  of  the  mixture.  The  emnlsion  can  be  very  quickly  and 
easily  made  by  using  a  good  force  pump,  so  constructed  that  it  can  be 
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inserted  directly  into  the  liqnid,  which  mast  be  kept  in  constant  and 
violent  agitation  by  forcing  it  through  some  form  of  spray^nozzle  back 
into  the  same  receptacle.  A  pump  otherwise  good  is  less  adapted  to 
forming  an  emnlsion  if,  instead  of  being  inserted  directly  into  the  pail, 
it  has  a  larg0  and  long  supply  tnbe,  in  passing  through  which  the 
liquids  are  comparatively  quiescent  and  consequenUy  have  a  tendenif 
to  separate. 

Another  frequent  cause  of  Mlure  is  the  attempt  to  form  an  emulsioQ 
by  churning  together  a  small  quantity  of  kerosene  and  a  large  quantity 
of  diluent.  Only  a  very  unstable  union  can  be  effected  by  this  means. 
The  very  essence  of  the  process  requires  that  the  oil  shall  be  broken 
down  by  driving  into  union  with  it  a  smaller,  or  at  most  an  equal, 
quantity  of  the  emulsifying  solution,  after  which,  if  a  genuine  emnl- 
sion is  formed,  it  may  be  diluted  ad  libitum  with  water. 

During  the  past  year  a  few  cases  of  injury  to  orange  trees  from  kero- 
sene are  reported  by  Mr.  Hubbard,  in  each  instance  arising  from  the 
use  of  unemulsified  oil  in.  the  wash.  A  single  case,  which  came  under 
his  observation,  will  serve  as  an  example  and  give  emphasis  to  what 
we  have  said  in  regard  to  the  proper  method  of  mixing  the  insecticido. 
He  reports  as  follows : 

^<A  grove  of  about  one  thousand  trees,  of  all  ages,  had  been  twice 
sprayed  with  the  standard  mixture,  an  emulsion  containing  C7  per 
cent,  of  oil,  diluted  ten  times,  with  beneficial  results  as  regards  infest- 
ing insects,  and  without  injury  to  any  of  the  trees.  A  month  or  two 
later  the  inside  branches  of  about  two  hundred  of  the  largest  trees 
of  bearing  age  were  given  a  third  application,  and  their  main  trunks 
thoroughly  drenched  with  the  liquid.  A  few  weeks  after  the  last  ap- 
plication four  of  the  trees  appeared  to  have  been  injured,  and  upon  ex- 
amination more  or  less  of  the  bark  was  found  to  have  been  destroyed 
at  the  collar  of  the  tree.  The  dead  bark  still  retained  a  strong  odor  of 
kerosene.  Two  of  these  trees  died,  and  two  are  now  in  process  of  re- 
covery. 

<<An  investigation  revealed  the  fact  that  at  the  last  spraying  the  mix- 
ing of  the  wash  had  been  left  to  negro  field-hands,  who  had  dispensed 
with  the  preliminary  process  of  emulsifying  the  oil,  and  merely  mixed 
the  ingredients  for  each  30  gallons  of  wash,  churning  the  whole  tog:etLer 
at  one  operation.  The  apparatus  used  was  a  large  force  pump  affixed 
to  a  Barrel  and  mounted  on  a  cart.  As  the  motion  of  the  cart  was  not 
sufficient  .to  keep  the  kerosene  in  suspension,  it  separated  and  floated 
on  top  of  the  liquid  in  the  barrel.  Thus  the  last  trees  sprayed  before 
mixing  each  fresh  barrel  of  wash  received  nearly  pure  oil,  and  were 
severely  injured. 

<*It  should  be  remarked  that  the  trunks  of  the  trees  were  densely 
shaded  by  low  and  spreading  branches,  which  obstructed  a  free  circu- 
lation of  air  and  probably  greatly  increased  the  severity  of  the  treat- 
ment by  retarding  the  evaporation  of  the  oil  from  the  saturated  sand 
and  thickened  bark  at  the  base  of  the  trees." 

In  California  the  attempt  to  use  kerosene  oil  without  emulsification 
has  been  attended  with  disastrous  results  to  Northern  fhiit  trees,  espe- 
cially when  crude  or  unrefined  petroleum  was  used.*  This  probably 
accounts  for  the  prejudice  which  has  existed  against. the  use  of  coal  oil 
in  any  form,  and  which  has  led  the  authorities  in  thiftt  State  to  recom- 
mend in  preference  the  most  heroic  remedies. 

*  No  ii\]ory  to  orange  trees  {torn  the  application  of  refined  kerosene  in  any  form  has 
1>een  reported,  as  far  as  we  are  aware. 
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The  official  remedy,  promulgated  by  the  State  inspeotor  of  frait 
pests,  consists  of  an  application  of  panstic  soda  lye,  1  pound  to  1  gallon 
of  water,  or  concentrated  lye  and  water  in  equal  parts.  This,  according 
to  the  official  report,  ^'  temporarily  bums  the  foliage  and  new  wood, 
but  the  trees  afterward  made  new  growth."  It  is  recommended  for 
sq^plication  only  in  winter,  when  deciduous  fhiit  trees  are  dormant. 
For  summer  use,  a  mUd  application  of  whale-oil  soap  and  sulphur,  with 
tobacco  decoction,  is  recommended.  This  ^<  so  checks  the  ravages  of 
the  scale  as  to  prevent  its  spread  to  other  trees  during  the  season,  and 
in  some  cases  proves  an  entire  success  in  the  destruction  of  the  pest" 
This  treatment  must  be  followed  up  in  winter  with  the  scorching  ap- 
plication of  lye  before  mentioned.* 

However,  a  reconsideration  of  the  respective  merits  of  lye  and  kero- 
sene washes  may  soon  be.  expected  on  the  part  of  Galifomian  fruit- 
growers. Dr.  F.  S.  Chapin,  the  chief  horticultural  officer,  seem^s  to 
have  greatly  modified  his  views,  formerly  hostile  to  the  use  of  kerosene. 
In  a  recent  report,  although  still  advocating  lye  washes,  we  find  him 
accrediting  with  the  best  e£fects  a  high  grade  of  kerosene,  applied  with 
a  spray  atomizer.  Again,  he  condemns  as  iiyurious  a  wash  containing 
kerosene  and  whale  oil ;  but  finally  declares :  *^  On  the  whole,  crude 
petfoleum  cannot  be  recommended ;  kerosene  has  never  hurt  the  trees, 
but  has  destroyed  the  scale." 

Meanwhile  the  lye  washes  appear  to  have  had  thorough  trial,  and 
with  not  altogether  satisfactory  results,  as  witness  the  following  com- 
munication found  in  several  agricultural  papers  of  Oalifomia : 

*<  We  hear  of  much  ill-success  with  the  common  remedies  for  the  exter- 
mination of  the  scale  on  fruit  trees.  While  as  a  rule  scales  are  yet 
scarce  in  our  county,  still  wherever  it  has  made  its  appearance  the  hor- 
ticulturists have  failed  to  rid  themselves  of  the  pest  by  the  application 
of  the  official. remedies,  lye  and  whale-oil  soap.    •    •    • 

^^Many  of  the  trees  sprayed  with  strong  caustics  had  died  at  the  same 
time  as  the  scale,  and  the  real  gain  has  only  been  in  preventing  the 
scale  froui  further  spreading.^t 

The  following  from  thePoot^  Rural  Press  ot  April  19, 1884,  is  a  good 
example  of  recent  experiments  with  insecticides  in  California : 

*<  I  first  used  crude  petroleum,  and  kiUed  about  thirty  peach,  cherry, 
plum,  and  almond  trees,  or  about  one-half  of  the  trees  treated.  Two 
hundred  and  fifty  apple  and  pear  trees  were  injured,  but  none  died,  and 
no  scale  appeared  upon  them  that  year.  The  next  year  I  used  Ameri- 
can lye,  1  pound  to  two  gallons  of  water.  I  killed  the  scale,  but  it  came 
back  in  t^e  fall.  Last  year  I  experimented  with  lye  at  9^,  12^,  150, 
because  our  chief  horticultural  officer  recommended  1  pound  of  lye  to  1 
gallon  of  water.  The  lye  burned  up  the  buds  of  the  Kewtown  Pippin 
apple,  Bartlett  and  Exter  Beurre  pears,  and  I  had  little  fhiit.  It 
bnmed  the  bark  also. 

'^The  129  lye  did  some  damage  to  the  buds;  9^  killed  the  bugs,  but 
did  not  injure  the  buds«  I  treated  my  trees  in  December.  The  bugs 
appeared  again  the  next  fall. 

*<This  year  I  have  been  using  what  I  call  improved  kerosene  butter, 
and  I  think  it  will  prove  a  specific  for  the  scale  bug."  The  writer  adds 
a  formula  for  a  mixture  of  kerosene,  sweet  milk,  water,  and  whale  oil. 

Anotiier  correspondent  of  the  same  paper  [Pacific  Rural  Press^  Jan- 
uary 12, 1884)  writes  that  he  tried  strong  lye,  and  also  strong  soap,  1 

*  P»eifie  Mural  Ftm,  Maroh  15, 1884 ;  also,  mne  and  Fruit  Grower j  May,  1884,  voL 
6,  p.  60. 
tihistoT  Eiaen,  in  Fresno  BepubUoan;  also,  San  Franoisoo  Mercikani,  Feliniary  1, 1884. 
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pound  to  1  gallon,  adding  sulphor,  but  has  ^^more  scaleB  than  ever." 
He  wrote  to  parties  whom  he  heard  were  successfol,  and  learned  that 
*<no'one  had  met  with  any  better  saooess."  One  man  used  2  pomids 
Ameriean  concentrated  lye  to  1  gallon*  The  application  ^^  killed  some 
of  the  small  limbs,  and  cracked  the  bark  on  the  tmnks  of  the  larg^ 
trees,  and  on  some  of  those  trees  where  he  osed  the  strong  solution  he 
finds  plenty  of  scale  bugs  yet.''    He  had  expended  last  year  (900. 

No  one  can  doubt  that  such  powerfully  caustic  applications  as  the 
above  will  kill  scale  insects  if  properly  applied.  The  taaot  that  any  in- 
sect escaped  an  application  of  2  pounds  concentrated  lye  to  1  gallon 
of  water  shows  that  the  aid  of  a  good  spray-nozzle  is  quite  as  impor- 
tant as  the  use  of  a  good  insecticide.  In  the  experiments  reconled 
above,  had  use  been  made  of  the  ^^cydone"  or  ^^eddy  jet"  noszle,  de- 
scribed in  the  two  last  annual  reports  from  this  Bureau,  while  the  in- 
jury to  the  plant  might  not  have  been  less,  the  insects  at  least  woold 
have  been  exterminated. 

Our  Oalifornia  ooirespondenoe  shows  also,  as  we  foretold  would  be 
the  case,  that  the  kerosene  emulsion  is  making  headway  in  apite  of 
previous  pr^udice. 


MISCELLANEOVB  INSECTS. 

THE  AMEBIOAIir  OIMBEX 

{Oimbex  amerioawi  Leach.) 

Order  HymenopstbtA;  Family  T£KTSBEl>i]nj>.& 

[Plate  V,  Kg,  L] 

mJUBY  TO  WILLOWS  J  A  lOCW  HABIT. 

During  the  latter  part  of  May  last.  Admiral  Ammen.  who  is  noted  in 
Washington  for  his  devotion  to  horticulture  and  arbonculture,  brought 
us  specimens  of  this  large  saw-fly,  with  an  account  of  its  iivjuries  tohis 
imported  willows,  not  as  usual  by  the  larva,  but  by  the  gnawing  of  the 
perfect  flv,  the  plantation  being  described  as  looking  as  if  a  fixe  had 
run  over  it,  or  as  if  it  had  suffered  by  a  severe  frost  As  this  habit  was 
new,  so  far  as  we  have  any  records,  and  as  nothing  was  known  of  the 
mode  of  oviposition  in  Uie  species,  we  had  the  matter  investigated* 
The  tips  of  many  of  the  plants  were  found  to  be  dark-brown  and  dead; 
the  dried-up  portion  extended  2  to  4  inches  from  the  tip.  Upon  inveti- 
tigation  it  was  plain  that  the  cause  of  the  trouble  was  a  very  fine  bat 
deep  transverse  incision  just  below  the  dead  portion  of  the  willow,  the 
incision  often  extending  more  than  half  way  around  tlie  twig,  or  uiere 
being  a  number  of  smaller  incisions,  one  above  the  other.  (Fl.  Y,  Fi^* 
1,  h.)  All  these  incisions  were  so  narrow  that  they  could  hardly  be 
supposed  to  have  been  made  for  feeding  purposes;  but  in  manyiu- 
stances  a  number  of  larger  marks — usually  of  an  oblong  shape— were 
viable,  and  looked  as  though  they  had  been  made  for  food. 

According  to  Admiral  Ammen  this  iinury  was  done  by  the  saw-flies 
in  the  latter  part  of  May ;  but  on  the  5tn  of  June  the-flies  had  for  tiie 
most  part  disappeared,  and  Mr.  Schwarz,  who  made  es^axoiuaUon  after 
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oor  departure  for  Europe,  found,  at  that  date,  but  a  single  female, 
sitting  on  a  branch  of  about  O**""  in  diameter,  and  just  in  the  act  of  cut- 
ting one  of  the  incisures  referred  to  above.  The  insect  worked  its 
oHmdibles  in  a  very  slow  and  deliberate  manner,  and  made  but  little 
headway  in  cutting  during  the  three  or  four  minutes  he  watched  its 
woi^ings.  Upon  examination  the  twig  was  found  to  contain  three 
sach  incisures,  each  reaching  more  than  halfway  around. 

THE  EGOS  AND  MODE  Of  OYIPOSITION. 

Whether  or  not  the  cutting  of  the  tips  is  made  for  feeding  purposes, 
it  is  evident  that  it  has  nothing  to  do  with  oviposition,  as  no  trace  oi 
the  eggs  could  be  found  either  on  the  dead  part  of  the  twig  or  in  the 
living  portion  just  beneath.  The  eggs  are  de]>osited  between  the  epi- 
dermis and  parenchyma  of  the  lea£  When  looking  over  the  plants 
from  above,  the  place  of  oviposition  is  hardly  perceptible,  appearing  as 
a  v^y  slight,  blister-like  swelling,  accompanied  on  one  side  by  a  faint 
fermguaous  line,  but  otherwise  not  differing  in  color  from  the  rest  of  the 
lea&  On  the  underside,  however,  these  blisters  were  very  plainly  visible, 
being  much  paler  than  the  rest  of  the  leaf,  and  having,  in  the  more 
dev^ped  condition,  a  reddisl\  tinge.  These  blisters  closely  resemble 
those  of  other  saw-flies,  which  insert  their  eggs  in  leaves  and  are 
osually  nearly  circular  in  outline  (sometimes  nearly  oval),  and  distinctly 
elevated  above  the  general  surface  of  the  leilf,  though  otherwise  quite 
flat  They  are  always  on  the  face  of  the  leaf,  usually  nearer  to  the  outer 
margin  than  to  the  midrib,  never  on  or  near  the  midrib  and  rarely 
extending  across  one  of  the  side  ribs.  Their  number  varies  from 
one  to  nine  or  more  on  a  single  leaf.  Where  there  are  several  they  are 
gen^^y  situated  in  a  longitudinal  row,  the  individual  blisters  being 
5ien  always  separated  by  the  intervening  side-ribs.  Sometimes  two 
rows  of  these  blisters  are  found  on  the  same  leaf.  The  place  of  inser- 
tion of  the  ovipositor  is  always  plainly  visible,  as  a  nearly  straight  slit 
(usually  closed)  of  ferruginous  or  brownish  color  at  or  near  that  edge 
of  the  blister  which  is  nearest  to  the  margin  of  the  leaf,  thus  indicating 
that,  while  ovipositing,  the  female  fly  grasps  the  edge  of  the  leaf  with 
h«r  fore  legs.    (PL  V,  Fig.  1,  a.) 

Leaves  infested  with  eggs,  although  not  rare,  were  by  no  means  so 
abundant  as  should  have  been  expected  from  the  extent  of  the  ipjury 
uiflicted  by  the  images.  A  great  many  plants  (and  among  them  many 
with  their  tops  cutoff)  were  not  infested,  while  occasionally  a  plant 
could  be  found  with  four  or  five  infested  leaves,  mostly  about  the 
middle  or  near  the  top  of  the  plant. 

The  egg,  when  about  ready  to  hatch,  is  oblong  oval,  somewhat  flat- 
tened, and  with  its  shell  so  thin  and  pliable  that  it  not  only  loses  its 
regular  shape  by  the  slighest  pressure,  but  even  by  the  position  or 
movements  of  the  embryo  larva  within.  The  shell  is  perfectly  hyaline, 
with  no  visible  sculpture  besides  some  fine,  ixTcgular,  and  variable 
wrinkles.  Its  suiface  is  very  sticky.  At  an  earlier  stage  the  egg  is 
elongate  and  nearly  cylindrical.  Through  the  whitish  epidermis  of  the 
blister  the  shape  of  the  egg  is  always  readily  perceptible  as  a  trans- 
verse (i.  f.,  parallel  or  neany  parallel  to  the  margin  of  the  leaf)  object 
of  a  decided  green  color.    (PI.  V,  Fig.  1,  c.) 

The  young  larva,  after  hatching,  remains  for  some  time  within  the 
blister,  but  finally  leaves  it  through  an  irregular  slit  at  the  middle  of  the 
ipidetniia.    It»  color  is  bluish-gray.    (PL  V,  Fig.  1,  d.) 
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The  recently-exdaded  larvse  are  uniformly  curled  up  on  the  under 
Bide  of  the  leaf. 

Three  varieties  of  cultivated  willows  were  found  to  be  injured  by  the 
I)erfect  saw-fly,  while  eg:gbliBters  could  only  be  found  on  two  varieties. 

BEMEDIES. 

It  would  be  quite  practicable,  considering  the  small  area  to  be  pro- 
tected and  the  conspicuous  size  of  the  insect  and  its  clumsy  movemoDts, 
to  catch  the  perfect  flies  by  means  of  a  net ;  but  the  application  of  ar- 
senical poisons  would  be  surer,  and  would  also  rid  the  willows  of  many 
other  enemies. 

The  most  numerous  and  most  dangerous  of  these  enemies  is,  beyond 
question,  the  Willow  Galeruca  (Oaleruca  decora  Say^,  of  which  yooug 
larv»  and  images  were  met  with  everywhere  on  the  leaves.  The  char- 
acter of  its  injury  and  its  natural  history  do  not  apjHsar  to  differ  from 
those  of  the  Imported  Elm  leaf-beetle  ( 6.  xantJunnel€ma).  Its  eggs  are  a 
little  l3xger,  brighter  colored,  and  less  acuminate,  and  the  young  larvs 
of  darker  color,  but  not  otherwise  different.  Full-grown  larvaj  were  not 
found  early  in  June  and  only  a  tew  egg-clusters.  Next  in  number  comes 
Colaspis  tristis^  which  in  the  imago  state  prefcrsibly  feeds  upon  the  very 
young,  not  yet  fully  developed,  leaves.  Its  larva,  which  no  doubt  has 
subterranean  habits,  was  not  met  with,  and  it  probably  feeds  on  the 
roots  of  some  other  plaufi 

THE  8TBEAKED  COTTONWOOD  LEAF-BEETLE. 

{Plagiodera  scriptay  Fabr.) 

Order  CoLEOPTEBA;  Family  Chbysomelid^. 

[Plate  Vni;  Figs.  1,  2.] 

On  account  of  its  rapid  growth  and  great  hardiness,  as  well  as  its 
beauty  as  a  tree,  the  Cottonwood  (Populus  monilifera)  has  been  exten- 
sively planted  throughout  the  treeless  portions  of  the  West.  Its  insect 
enemies  are  not  numerous,  but  two  of  them  are  extremely  destructive, 
and,  unless  measures  are  taken  to  avert  their  injury,  will  soon  make 
the  growing  of  this  tree  a  matter  of  difficulty.  The  first  of  these,  the 
CottonVood  Borer  (Saperda  calcarata  Say),  we  shall  not  treat  at  this 
time,  as  its  injuries  nave  not,  of  late,  been  comparable  with  those  of  the 
insect  which  forms  the  subject  of  this  article. 

DAMAaE  DOjm  JN  1884. 

During  the  past  season  the  Streaked  Cottonwood  Leaf-beetle  has 
done  great  damage  in  portions  of  Nebraska  and  Dakota.  Appearing 
in  enormous  numbers,  it  has  entirely  defoliated  many  thousands  of  trees, 
and  has  destroyed  many  plantations  of  young  saplings.  The  strip  of 
country  over  which  .it  has  been  particularly  injurious  has  been  along 
the  banks  of  the  Missouri  Biver  in  Dakota,  as  far  west  as  its  junction 
with  the  Niobrara,  and  thence  down  through  Nebraska  to  the  Platte,  as 
far  west  as  Dawson  County.  As  a  sample  of  the  many  communications 
which  have  been  received  during  the  summer  from  the  infested^  regioU} 
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we  introduce  the  following,  which  was  forwarded  from  the  General 
Land  Olfice : 

Yankton,  Dak.,  June  2, 1884. 

Sir:  We  forward  to  yon  by  to-day's  mail  a  small  box  containing  a  nnmber  of  bngs 
{gathered  on  yesterday  on  the  ootronwood  groves  in  this  and  adjoining  connties. 
These  bugs  were  first  noticed  dnnog  the  season  of  1883,  when  they  were  confined  to 
only  a  few  timber  claims  in  the  towns  97  and  98,  ranges  57,  Hutchinson  County,  Da- 
kota. In  tlie  fall  of  1883  they  had  covered  quite  an  expanse  of  country,  and  from  all 
sides  report*  came  of  the  destruction  of  planted  groves  by  these  bugs.  This  spring 
nearly  everybody  who  owns  a  timber-onlture  claim  and  who  has  caUod  at  onr  ofHoe 
reported  destruction  of  trees,  and  we  therefore  yesterday  examined  into  it,  going 
through  towns  95,  96,  97,  ranges  55,  56,  and  57,  and  found  a  condition  which  is  really 
sickening.  Claimants  who  for  years  and  years  have  planted  tlieir  trees,  and  had  now 
TOOoeeded  in  getting  a  good  growth  of  trees  growing,  have  to  stand  by  and  look  on  how 
their  la.bor  of  years  is  destroyed  in  a  few  days.  ^Vherever  they  are  they  are  by  the  mil- 
lions; tliey  eat  tbe  leaves,  and  it  only  takes  a  few  hours  to  finiuh  a  tree,  and  those  trees 
that  wore  attacked  last  year  have  failed  to  grow  again  this  spring.  So  far  they  have 
attackcfd  principally  Cottonwood  and  some  box-elder.  We  would  respectfully  sug- 
gest that  these  bugs  be  handed  to  some  expert  for  report  and  recommendatien  as  to 
tbe  best  methods  of  destroying  them.  There  onght  also  to  be  something  done  to  pro- 
tect elaitnants  whose  trees  are  now  being  destroyed.  Most  of  the  timber-claims  in 
the  couDties  named  have  been  taken  from  six  to  ten  years  ago,  and  nearly  every  claim- 
ant has  apparently  complied  with  laws,  at  least  we  counted  fit>m  the  buggy  while  on 
a  hill  yesterday  thirty-six  diiferent  groves,  presumably  all  timber-cultnre  claims, 
where  tbe  law  has  been  complied  with,  and  where  parties  would  now  be  entitled  to 
make  proof  only  for  these  bngs.  There  onght  to  be  a  special  act  of  relief,  allowing 
those  parties  to  make  proof,  as  to  replant,  and  to  commence  all  this  work  over  again 
will  be  necessarily  not  only  a  hardship,  but  will,  iu  a  good  many  cases,  bean  impossi* 
bility,  the  time  within  which  proof  is  required  to  be  made  being  too  short. 
Very  respectfully, 

ELLEBMA^  <&  PEEMILLER. 

Hon.  Commissioner  General  Land  Officr, 

Washivgton,  D,  C. 

Similar  letters  to  this  were  received  from  many  points  in  the  region 
indicated. 

OTHER  FOOD -PLANTS  AND  FORMER  INJURIES. 

This  species  has  long  heen  known  to  feed  upon  the  leaves  of  the  dif- 
ferent species  of  Willow,  bnt  upon  those  trees  it  was  never  remarkably 
abnndant  or  injurions.  Upon  several  of  the  species  of  Populus  it  was 
also  found,  but  its  great  liking  for  Cottonwood  seems  to  be' of  compar- 
atively recent  acquirement.  In  speaking  of  this  change  of  habit  we 
remarked  as  follows,  in  the  New  York  Weekly  Tribune  for  October  9, 1878: 

'*The  interesting  feature  about  this  insect  to  the  forester,  however,  is 
that  it  has  of  late  years  acquired  an  especial  liking  for  the  Cottonwood. 
It  has,  indeed,  become  a  most  grievous  pest  in  the  Prairie  States, 
whore  the  Cottonwood  is  largely  grown  as  a  shade  and  ornamental  tree, 
as  well  as  for  fuel.  We  have  been  surprised,  in  passing  through  Kan- 
sas and  Nebraska  more  particularly,  at  the  utter  devastation  which 
this  beetle  has  produced.  Vast  groves  have  been  destroyed  through 
its  incessant  defoliation.  Now,  ^e  Cottonwood  is  placed  by  botanists 
in  a  genus  difierent  from  that  of  the  willows,  and  the  strangest  thing 
about  it  is  that  the  willows  are  not  injured  to  the  same  degree,- even  where 
growing  in  the  neighborhood  of  the  injured  Cottonwood.  This  is  partly 
dne,  perhaps,  to  the  fact  that  the  Willow  does  not  suffer  so  much  from 
defoliation  as  does  the  Cottonwood,  though  it  is  possible  that  a  special 
cottonwood-feeding  race  of  the  species  has  been  of  late  years  developed 
in  those  sections  where  the  tree  is  so  largely  planted.  This  would  be 
parallel  to  the  well-known  case  of  the  Apple-maggot  {Trypetapomon€lla)j 
which,  though  infesting  wild  haws  and  crabs  in  all  parts  of  the  country, 
22  A-'8^ 
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has  only  taken  to  feeding  on  and  injnring  cultivated  apples  in  some  of 
the  New  England  States." 

This  last  conclusion  is  rendered  all  the  more  plausible  from  the  fact 
that,  so  far  as  known,  the  species  in  the  Eastern  States  is  confined  to 
Willow  and  does  not  attack  the  Cottonwood. 

NATURAL  HISTOBT. 

The  perfect  beetles  winter  in  sheltered  localities.  In  the  spring,  as 
soon  as  the  cottonwoods  begin  to  leaf  out,  the  beetles  pair,  and  the  fe- 
males begin  laying  their  eggs  (Plate  VIII,  Fig.  1,  a,  b).  These  are  placed 
upon  the  yonug  leaves  in  dense  masses  of  fi*om  ten  to  a  hundred  eggs. 
Each  egg  is  elongate-oval,  pale  yellowish-white  in  color,  rather  soft,  and 
about  0.5™°*  long.  The  larvre  (Pig.  1,  o,  d)  soon  hatch  and  develop  very 
rapidly.  At  first  they  are  black  in  color  and  gregarious  in  habit,  skele- 
tonizing the  leaf  in  the  immediate  vicinity  of  the  egg-shells.  With  the 
succeeuing  molts  the  color  becomes  lighter  and  they,  separate,  feeding 
upon  leaves  at  some  distance  from  their  place  of  birth.  These  larvae, 
liice  those  of  other  species  of  the  genus,  are  p(M5uliar  for  emitting  from 
the  tii>s  of  the  tubenjulous  spines,  with  which  they  are  furnished,  a 
milky  liquid,  of  a  pungent,  but  not  altogether  disagreeable,  odor.  On 
attaining  ftill  growth  they  transform  to  pupse  upon  the  leaf,  fastening 
their  hind  legs  to  the  leaf,  and  partially  throwing  off  the  last  larval 
skin.  The  perfect  beetles  issue  soon  after.  There  are  at  least  three 
annual  generations,  and  probably  more,  as  the  development  of  the  in- 
sect is  very  rapid.  Professor  Snow  states*  that  in  the  month  of  Au- 
gust only  fifteen  days  are  occupied  &om  the  hatching  point  to  the  issu- 
ing of  the  adult. 

REMEDIES. 

According  to  all  reports,  but  little  is  to  be  expected  from  the  natural 
enemies  of  this  species,  for  birds  do  not  seem  to  touch  it  and,  with  the 
single  exception  of  the  larv»  of  lady-birds,  we  have  neither  found  nor 
heard  of  any  other  insect  enemies. 

Inasmuch  as  it  undergoes  all  of  its  transformations  upon  the  leaves 
it  is  not  susceptible  to  any  of  the  trapping  remedies  which  are  used 
against  the  quite  closely  allied  Elm-leaf  beetle  {Oaleruoa  xanthomeUsna)^ 
which  was  treated  of  in  our  last  annual  report  (pp.  159-170),  and  the 
larva  of  which  descends  to  the  ground  to  enter  the  pupa  state.  In  that 
article,  however,  we  gave  in  detail  the  results  of  experiments  made  with 
the  arsenical  poisons,  Loudon  purple  and  Paris  green,  and  these  results 
may  be  applied  with  certainty  to  the  case  of  the  Cottonwood  Leaf-beetle 
under  consideration.  Premising  with  the  fact  that  while  equally  effica- 
cious in  destroying  the  beetle,  London  purple  seems  to  itO^^  tlie  tree 
less  than  Paris  green,  we  repeat,  for  the  benefit  of  the  Western  reader 
who  may  not  have  access  to  the  report  of  1883,  the  two  paragraphs  re- 
lating to  the  preparation  of  the  poison  and  the  effects  of  the  mixture: 

Preparation  of  the  poi8on» — London  pnrple  (one*half  pound),  floor  (3  qnart<),  aod 
water  (barrel,  40  gallons)  were  mixed,  as  follows:  A  large  galvanized  iron  funnel  of 
thi  rteen  quarts  capacity,  and  having  a  cross-septum  of  fi  ne  wire  cauze  snch  as  is  used  for 
sif^ves,  also  having  vertical  sides,  and  a  rim  to  keep  it  fh>rii  rocking  on  the  barrel,  was 
1  wd.  About  throe  quartt*  of  clioap  flour  were  placed  in  tho  funnel  and  washed  throngh 
the  wire  ganze  by  water  poured  in.  The  flour  in  passing  throngh  is  finely  divided,  aud 
will  diffuse  in  the  water  witlioiit  appealing  in  lumi>s.  The  flour  is  a  suitable  medium 
to  innko  tho  poison  a<lhc«ivc.  Tlit^  London  pnrple  is  then  placed  npon  the  ganzo  and 
\\  ashed  in  by  the  remainder  of  the  water,  nntil  the  barrel  is  filled.  In  other  tests,  the 
flour  was  miked  dry  with  the  poison  powder,  and  both  were  afterward  washed  through 

*  Observer  of  Kature,  Lawrenoe,  Kans.,  November  23,  1875. 
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togfther  with  good  remiltn.  It  fs  thoiiffht  that  by  mixing  in  this  way  loss  floar  will 
suffice.  Three-t'ixhtbs  of  a  pouud  of  Loodon  purple  to  one  bnrrol  of  war^r  may  be 
taken  SM  a  suitable  percrntage.  Tbree-eigbths  of  an  ounce  may  be  need  as  au  ©ipiiv- 
alent  in  one  bucketful  of  water.  The  amount  of  this  poison  wa«  induced  to  one- fourth 
of  A  pound  to  the  barrel  with  good  effect,  but  thU  aeems  to  be  tbe  miniuium  quantity, 
and  to  be  of  ralue  it  mutit  be  applied  in  favorable  weather  and  with  nuusual  tnorough- 
D«tB.  With  oue-half  or  three-fourths  of  a  {>ound  to  the  barrel,  about  tbe  maximum 
strength  allowable  is  attained,  and  tbis  should  be  applied  only  as  an  extremely  fine 
mist,  without  drencbiug  the  folisige. 

Effeet$  of  the  mix/ ure.— The  (lour  seems  to  keep  the  poison  ftom  taking  effect  on  the 
leaf,  preventing  to  some  extent  the  corrosive  injury  which  otherwise  obtains  when 
the  poison  ia  coarsely  sprinkled  or  too  strong,  ft  also  rendurs  the  poison  more  oer- 
manent.  On  the  leaves,  e8p«>cially  on  tbe  under  surfaces,  the  London  purple  and  flour 
can  b»*  seen  for  s«*Vfral  weeks  after  it  has  bt^n  applied,  and  tbe  insect  is  not  only  de- 
fitmyed,  but  is  prevented  from  rt^apfiearing,  at  least  for  a  long  period.  By  poiscming 
again,  a  few  weeks  later,  tbe  insect  is  deterred  with  gn^aier  certainty  for  the  entire 
season.  By  being  careful  to  a<iniinister  tbe  imisou  before  the  insect  has  worked,  and, 
above  all,  to  diffune  the  spray  tincly  but  not  in  large  dro|m,  no  barm  worth  niention- 
iog  will  accrue  to  the  plant  from  tbe  proportion  of  p<iison  recommended.  Tbe  new 
growth,  that  develo|ied  after  tbe  tirst  ]>oisouing,  was  protected  by  one-fourth  of  a 
pound  to  the  barrel  in  Xri&Z,  Fr  m  midsummer  until  autumn  the  unpoisoned  balf  of 
tbe  grove  remained  denuded  <»f  foliage,  wbile  the  imiHoued  balf  retained  its  verdure. 
Tbe  little  damage  then  appearing  In  the  protecteu  part  was  mostly  done  before  the 
firnt  treatment.  Eggs  were  laid  abundantly  throuubout  the  season.  Many  of  these 
seemed  unhealthy  and  failed  to  devebip,  pnibably  because  they  were  poisoned.  Many 
batobed,  but  the  young  larva»  soon  dieil.  The  eggs  were  seldotu  aefiOMited  on  tbe 
yoong  leaves  that  were  appearing  after  the  poison  was  applie<l,  but  were  attached  to 
tbe  develot>ed  leaves,  and  here  tbe  larvse  generally  got  the  poison  to  prevent  their  at- 
tack npon  tbe  aftergrowth.  Still  tbe  young  leaves  became  perforated  to8«mieexteutk 
The  aimlts,  which  fly  from  tree  to  tree,  appeared  plentiful  without  much  interrup- 
tion throughout  tbe  season,  and  often  several  could  be  seen  feeding  on  each  tree. 
Ponsibly  many  of  these  may  have  become  poisoned  before  de]>oHiting  tbe  eggs. 

Tlie  elfioiency  of  London  purple  being  established,  it  will  generally  be  preferred  io 
other  arsenioals,  because  of  its  cheapness,  better  diffusibility,  visibility  on  the  foliage, 
dtc.  As  the  effects  of  the  poisons  commonly  do  not  appear  decidedly  for  two  or  three 
days  after  their  administration,  the  importance  of  tbe  preventive  method  of  ttoisoning 
in  advance  cannot  be  too  stnmgly  nrged.  As  the*effect  is  slow  in  appearing,  impatient 
parties  will  be  apt  to  repoison  on  tbe  second  or  third  day,  and  thus  put  on  enough  to 
Dnrt  the  plant  when  tbe  effeot  does  come.  Mnoh  depends  on  dryness  or  wetness  of 
ths  weatbsr  {  but  good  effects  may  be  expeoted  by  the  third  or  fourth  day. 

In  the  same  report  is  Agnized  (Plate  YI)  a  simple  apparatus  which 
was  used  to  good  effect  iu  spraying  the  trees  and  which  was  explained 
in  detail  in  the  text  (pp.  168,  169).  It  is  in  brief  a  barrel  pump  contain- 
ing a  stirrer-bar,  attached  by  a  loop  to  the  swinging  end  of  the  pump, 
aud  which  by  its  oscillations  constantly  stirs  the  mixture.  The  barrel 
rests  upon  a  skid  in  the  bottom  of  a  light  cart  in  which  it  is  drawn  from 
tree  to  tree.  To  the  nose  of  the  pump  is  attached  a  long,  slender  rubber 
hose.  To  enable  the  operator  to  thrust  the  hose  up  aiuoug  the  branches 
of  die  tree,  it  is  run  through  a  long  bamboo  pole  the  septa  of  which 
have  been  burned  out  by  a  hot  iron  rod.  At  the  end  of  the  hose  is  a 
short  metallic  rod  to  which  one  of  the  cyclone  or  eddy -chambered  noz- 
zles has  been  attached. 

By  the  use  of  such  an  apparatus,  which  is  comparatively  inexpensive, 
a  great  many  trees  can  be  thoroughly  sprayed  in  the  course  of  a  day. 
Sach  a  course  requires  labor  and  some  expensCi  but  the  result  can  be 
acoompUshed  in  no  easier  way. 

DBSCBIPTIYE. 

We  have  already  given  the  general  appearance  of  the  egg,  and  the 
larva  will  be  readily  recognized  from  the  figures  (Plato  VIII,  Figs.  1,  d,  dl, 
/).  It  is  practically  indistinguishable  from  the  larva  of  the  closely 
allied  Plagiodera  lapponica  which  feeds  upon  Willow  at  the  North,  but 
the  larva  of  the  latter  species  emits  the  milky  fluid  more  freely  and  has 
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perhaps  a  more  puni^ent  odor.  We  piibliaibed  in  the  American  Ento- 
mologist^ Vol.  Ill,  p.  160  (July,  1880),  ji  detailed  description  of  the  larva, 
which  it  will  be  unnecessary  to  repeat  here. 

The  beetle  is  extremely  variable  in  its  coloration,  and  it  may  not  be 
amiss  it  this  place  to  repeat  in  connection  with  Plate  VIII,  Fig.  2,  a,  6, 
c,  ^,  e,  for  purposes  of  identification,  the  description  which  we  have 
given  {ibid.)  of  certain  of  the  more  marked  varieties.  Combinations, 
however,  in  many  degrees,  of  these  varieties  occur. 

a.  Tyftical,    Blsusk,  with  a  tiuge  of  blue ;  basal  joints  of  antennic  beneath,  tbickeDed 

thoracic  margin  vitb  exception  of  a  small  roandsput  at  the  middle,  elytra  nith 
exception  of  suture  and  three  lines  of  interrupted  black  markingR,  base  of  fe- 
mora and  ]>nrt  of  tibiss,  and  sides  and  apex  of  abdomen,  testaceous  yellow. 
(Common  West.) 

b.  Variaiunts  in  general  Coloration  : 

1.  Base  of  antonuo;,  head,  underside,  and  legs  of  the  same  yellowish  color  as  upi)er 

side.    (From  Ti^xas.) 
a.  Thorax  testHceous-yellow,  or  more  reddish,  with  the  two  lateral  markings  aoU 

a  T  shaped  mark  on  the  disk  blackish. 
/J.  Thorax  entirely  testaceous-yellow. 

2.  Principal  color  above  and  beneath  blue;  legs  bine. 

y.  Sides  of  thorax  as  in  typical  form.  Elytra  with  faint  yellow  marking.  (From 
California.) 

d.  Sides  of  thorax  as  in  typical  form.    Elytra  nnicolorons  bine.   (From  California.) 

e.  Entirely  blue,  except  a  narrow  lateral  yellowish  marking  each  side  on  the  last 
ubnomiual  joint.  * 

0.     VaHationa  in  the  Markings  of  the  Jslliftra : 

1.  Marked  with  black  as  follows:  the  sntore;  two,  more  or  less,' oval  spots neni 

the  b.'t»e,  the  inner  of  which  is  nearer  to  the  snture  than  to  the  lateral  D\argin, 
and  the  outer  on  the  humerus;  tliree  longitudinal  striie  on  the  middle,  tho  in- 
f         termediate  of  which  is  the  longest ;  subu<ar){inal  curved  stria  and  an  oval  spot 
between  the  latter  and  the  suture.    (Common  West.) 

2.  Additional  marks:  A  small  triangular  basal  spot  in  front  and  between  the  two 

snbbasal  markings.    (Illinois.) 

a.  This  triangular  spot  is  aometimes  connected  with  the  humeral  spot.  (Califor- 
nia.) 

0,  Black  markings  become  wider  or  longer  and  then  often  confluent. 

y.  Markings  in  general  becoming  smaller,  either  all  of  them,  or  one  or  several  of 
them. 

THE  SOUTHERN  BUFFALO  GNAT. 

{SimtirUum  sp.)* 

Order  Diptbba  ;  Family  SiMTJLiD-ffi» 

[Plate  IX,  Figs.  1,  2,  3.] 

LOSSES  IN  FORMER  YEARS. 

For  many  years  past  one  of  the  greatest  pests  the  stock-raiser  of  the 
South  and  West  has  had  to  contend  with  has  been  the  so-called  '^  Buf- 
falo Gnat."  This  insect  is  a  small  liy,  closely  related  to  the  well-known 
**  Black  Fly  "  of  the  Northwestern  woods.  At  certain  seasons  it  swarms 
in  immense  numbers,  and  by  its  poisonous  bite,  multiplied  a  thonsaiid- 
fold,  causes  great  destruction  amongst  sheep,  hogs,  jwultry,  cattle, 
horses,  and  mules.  In  1872  it  wa«  reported  that  the  loss  of  horses  in 
Crittendeu  County,  Arkansas,  from  this  source,  exceeded  the  loss  from 

*The  species  concemed  in  the  damage  in  the  Southwest,  and  AThieh  goea  by  the 
name  of  **The  Bntfalo  Gnat,"  has  not,  so  far  as  we  are  aware,  l>cen  speolfifally  det/^r- 
mined.  The  only  specimens  we  have  seen  were  received  from  Mr.  M.  H.  Thonipsoo,  of 
Peoan  Point,  Ark.,  and  these  were  so  matilat'ed  that  identification  wae  impossible, 
llie  genns  is  also  a  difficnlt  one  on  account  of  the  insuiBeient  descriptions  extant  and 
the  great  general  resemblance  of  the  species.  ^ 
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all  diseases.*    In  1874  the  loss  occasioned  by  the  gnat  in  one  oounty  in 
SouUiwest  Tennessee  was  estimated  at  $500,000.t 

BAMAGE  DONE  BY  BTTBOPEAN  SPECIES. 

Closely-related  speciesoccnr  in  Europe ;  one  in  particular  has  been  ex- 
tremely numerous  for  over  two  hundred  years,  in  Hungary,  particularly 
in  the  vicinity  of  the  town  of  Kolurabacz,  Schoenbauer  published  in 
1705  a  work  on  this  insect.*  From  his  account  it  appears  that  the  pest  did  ' 
Dot  api)ear  every  year  in  the  same  degree,  and  that  rainy  weather  and 
strong  winds  diminished  their  numbers.  The  flies  appear  first  between 
April  20  and  30,  and  are  most  numerous  at  the  beginning  of  Miiy. 
TLey  seek  shelter  from  the  rain  and  wind  in  the  caves  near  the  valley, 
and  cover  the  walls  of  the  caves,  as  well  as  the  interior  of  hollow 
trees  and  the  cracks  of  stone  fences,  to  the  thickness  of  a  finger.  In 
1783,  on  the  tract  of  land  belonging  to  the  imperial  mining  institution, 
the  following  animals  were  killed  by  them :  20  horses,  32  foals,  60 
cows  and  oxen,  71  calves,  130  hogs,  and  310  sheep.  Schoenbauer  wit- 
nessed the  post-mortem  of  a  horse  killed  by  the  gnats,  and  upon  dissec- 
tion it  was  found  that  not  only  was  the  anus  entirely  filled  with  the  flies, 
bnt  also  the  genital  orifices,  the  nasal  passages,  and  the  bronchial  tube 
and  its  ramifications.  As  to  remedies,  he  states  that  it  is  customary  to 
drive  them  away  by  smoke.  A  salve  which  he  recommends  very  highly 
for  anointing  the  cattle  is  prepared  as  follows:  Take  2  pounds  of  to- 
bacco leaves  and  boil  in  20  pounds  of  water  until  half  is  boiled  away. 
This  decoction,  poured  from  the  leaves,  is  then  boiled  in  a  broad  vessel 
nntil  of  the  consistency  of  honey.  To  this  is  added  1  pound  old  lard 
and  half  an  ounce  of  kerosene.  With  this  the  cattle  should  be  smeared 
every  third  day  on  their  tender  parts,  and  particularly  nose,  mouth, 
ears,  &c 

From  the  time  of  Schonbauer  to  the  present  day  the  same  species  has 
made  its  apjiearance,  from  year  to  year,  in  varying  force,  in  that  region ; 
but  four  years  since  the  following  dispatch  was  forwarded  to  us  by  the 
Department  of  State,  and  will  indicate  the  amount  of  damage  still  being 
done:  ^ 

^      Lboation  of  the  United  States, 

Vumna,  July  27, 1880. 

Sm:  Some  montha  ago  a  certaio  Tenonioas  fly,  wbiob  has  appeared  at  intervals, 
itsaed  in  one  or  two  swarms  from  a  certain  mountain  in  Hungary,  called  Colnmbatz, 
md  descended  into  the  agricnltnral  districts.  It  is  call  3d  the  flg  of  Columbatz,  as  it 
it  not  elsewhere  found.  Its  haant  there  is  reported  to  be  a  hole  or  cave  in  the  monnt- 
tin,  where  it  preserves  and  propacates  its  species.  From  this  habitation  it  issues, 
coder  some  impulse  or  instinct  unknown,  to  attack  living  animals,  and  moves  in  a 
fnrious  swarm  like  the  ancient  migrating  tribes  of  destructive  warriors,  who  issued 
hom  the  dark  forests  of  old  Germany  in  the  time  of  Csasar.  Yet  their  physical  struct- 
Qi«  is  so  delicate  that  a  strong  rainSaU  destroys  them  in  myriads  when  exposed  to 
its  force. 

Id  the  spring  of  this  year  they  were  veir  destructive.  A  conception  of  the  losses 
tW  inflict  may  be  formed  from  the  official  report  made  from  one  single  county  into 
yfueh  they  descended — ^the  county  of  Hunyad.  There  were  destroyed  by  them  in 
thiseountv,  this  year,  158  bufialoes,  186  oxen,  175  cows,  56  calves,  49  sheep,  118  borses, 
tod  1,137  bogs.  In  one  instance  they  attacked  a  man  whose  neck  was  exposed,  and 
'*tMMe  life  was  in  danger  at  the  time  the  report  was  written. 

I  am.  air,  your  most  obedient  servant, 
_  JOHN  A.  KASSON. 

'Aon.  Kept.  Commissioner  of  Agriculture,  1872,  p.  3:2. 

t  Fkid  and  Forest,  v.  I,  p.  2  (June,  1875). 

tSdioenbauer,  J,  A, — Geschichte  der  sch&dlichen  Kolumbatczer  Milkken  im  Ban n at. 
^ieOYpatxkowsky,  1795.  An  abstract  of  this  work,  bv  Snellen  van  VoIIeuhoven, 
^titled  ''Jets  over  de  Colombatscher  Mug,"  was  published  in  Jaarb.  kgl.  zool. 
6««ootsch.,  Amiit4Tdara,  1860,  pp.  129-135,  and  was  translated  into  Qerman  by  Dr.  C. 
A  Dohm,  Stottiuor  eutomolog.  Zeltnng,  1660,  v.  21,  pp.  306-318.  , 
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But  little  progress  in  the  study  of  this  species  seems  to  have  been 
made  in  the  last  hundred  years.  Besides  the  Hungarian  insect  and 
that  found  in  the  Southwestern  United  States,  we  mi^y  mention  that  a 
species  of  this  genus  is  very  abundant  in  Lapland;  another  does  mnch 
damage  in  Brazil.  The  "  black  fly"  of  the  north  woods  we  have  aheady 
mentioned ;  and,  lastly,  Mik  has  recently  given  an  account  of  BmuUunii 
vexanSf  an  insect  of  slitnilar  habits  found  in  Australia. 

XABLT  8TAQE8  OP  BUBOPSAN  SPE0IB8. 

Sch6nbauer  first  discovered  that  the  early  stages  of  the  Oolumbacs 
midge— egg,  larva,  and  pupa — were  passed  in  the  water,  and  only  left 
that  element  to  transform  to  the  perfect  insect.  Some  time  afterwards 
Verdat*  and  Fries  t  published  the  transformations  of  Simulium  sericeum. 
The  larvfiB  of  this  species  live  under  the  surface  of  the  water,  on  the 
stems  of  water-plants  of  the  genera  Phellandrium  and  IXum4  The 
larvsB  are  slender,  cylindrical,  and  fhmished  near  the  mouth  with  two 
singular  flabelliform  appendages.  The  pupae  have,  on  each  side  of  the 
front  of  the  thorax,  eight  long  filiform  appendages  arising  in  pairs. 
The  posterior  part  of  the  body  is  inclosed  in  a  semi-oval  cocoon  at- 
tached to  the  plants.  The  fly  iasues  below  the  surface  of  the  water,  and 
rises  to  the  top  protected  by  a  fine  silky  covering  of  hairs. 

EABLT  STAGES  OF  AMEBIOAN   SPEOIES. 

The  early  sta^ijes  of  several  of  the  American  species  have  been  studied. 
In  the  American  Entomohgist  (Vol.  II,  p.  227,  June,  1870),  under  the 
heading  ''The  Death-web  of  Young  Trout,''  we  described  the  larva  and 
pupa,  with  figures,  of  a  species  afterwards  described  by  us  as  iiimuliun 
piscicidium  (ibid,,  p.  367).  These  larvsB  were  said  by  Beth  Green  to  live 
attached  to  stones  in  swift-running  water  and  to  si)in  a  silken  thread 
in  which  young  fish  became  entangled  and  killed.  This  statement 
created  much  eznitement  among  fishcnlturiHtu  at  the  time,  and  really 
seomed  very  plausible.  It  was  contradicted^  however,  by  Sara  J.  Mc* 
Bride,  of  Mumford,  N.  Y.,  in  an  article  published  in  tlie  same  volume, 
pp.  365-367  (December,  1870),  and  alsf  by  B'led.  Mather,  of  Honeoye 
Falls,  N.  Y.,  in  private  correspondence  with  ns.  Mrs.  McBride  f««nnd 
that  the  perfect  flieH  issued  about  the  1st  of  April,  and  the  1st  of  June 
thereafter  the  larvae  were  found  in  the  streams  in  great  numb«'iv — as 
a  general  rule  attached  to  water-plants  3  or  4  inches  below  the  surface 
of  the  water.  Some  were  also  attached  to  stones  at  the  bottom.  The 
majority  were  fastened  to  green,  decaying  water  cress,  and  these  were 
green  in  color,  while  others  which  held  to  de-ad  foreM  leaves  of  the  pre- 
vious yeai^H  gr!(»wth,  which  had  bt»conie  cnfungliMl  with  the  cr«»HH,  were 
brown.  From  this  fUct  she  juKtly  argue^i  that  they  fed  on  dee^jiiig 
vegetation.  There  was  a  succession  or  broods  throughout  the  season, 
the  development  of  a  single  brood  occrupying  about  two  months.  The 
flies  issuing  in  midsummer  were  sumller  than  those  developeil  in  the 
spring  and  fall,  although  no  diifereuce  in  the  size  of  larvas  aful  pupiB 
was  ]>erceptible. 

In  the  same  volume  (pp.  229-231)  Osten-Sacken  gives  an  aceonnt  of 
an  undetermined  species  found  attached  to  rocks  and  plants  in  swift- 

•  Verdat,  O.-J, — M^moire  ponr  servir  k  VbiHtolrft  diw  Slmnl^a,  |c<»nTc  d'innecte*  ''e 
I'ordre  d»s  Dijit^reB,  etc.  NaturwiiM.  Anzeig.  d.  allg.  BobwelE.  OosollMch.,  Itf^  v.  5, 
No.  9,  pp.  (56-70. 

t  fVi4it,  B.  /*.—• ObMnrationMi  entoniolngicA.  RAnp.  Li\)evalk,  Pan  I.  (Sinmlla.) 
Stookhoim.  1824.    6<.     Roprliit,  Thon's  Arohiv,  lH:tO,  v.  II,  tf.  p.  €9-7:i 

tBnvcral  speuiei  of  Biiiui  are  found  in  this  country,  and  are  known  as  "Water 
parHnipa."  ^  j 

Digitized  by  LjOOQIC 


REPORT   OP  THE  ENTOMOLOGIST.  343 

rnnning  8tream«  in  the  vicinity  of  Wasbln^on.  This  article  contains 
also  an  able  review  of  previous  writings  on  the  subject,  and  is  illus- 
trated with  figures  taken  irom  Verdat. 

In  the  American  Entomologist  (Vol,  III,  pp.  191-193,  August,  1880) 
Dr.  W.  S,  Barnard  described  the  stages,  with  figures  of  the  eggs,  of  a 
species  common  in  the  mountain  streams  around  Ithaca,  K  Y.  The 
eggs  were  found  on  the  rocks  on  the  banks  a  few  inches  above  the  sur- 
fiace  of  the  water;  the  newly-hatched  larvse  were  just  at  the  surface, 
and  firom  this  point  there  was  a  regular  gradation  in  the  size  of  the 
larvae  down  into  the  stream.  The  eggs  were  found  abundantly  on  the 
Ist  of  June. 

In  the  Proceedings  of  the  Boston  Bociety  of  IN'atural  History  for  Jan- 
uary, 1880,  Dr.  Hagen  described  SimuHum  pietipes^  a  remarkably  large 
species,  the  larv»  and  pupaB  of  which  were  found  in  the  rapids  of  the 
Aa  Sable  Biver^  Adirondack  Mountains,  and  in  mentioning  the  &ot  in 
the  Ameriean  JNatnraHst  for  April,  1881,  we  stated  that  the  larvse  and 
popflB  of  presumably  the  same  species  were  found  by  Messrs.  Hubbard 
ana  Schwarz  in  the  rapids  of  the  Michipicoten  Biver,  north  shore  of 
Lake  Superior.  The  larvae  were  there  found  to  have  the  peculiarity  of 
floating  in  long  strings,  attached  to  each  other  by  silken  threads,  while 
the  pupae,  found  in  the  quieter  pools  close  by,  resembled  clusters  of 
coral.* 

The  history  of  the  early  stages  of  the  <<  Buffalo  Onat^  of  the  South- 
west has  never  been  made  out,  but  a  good  idea  of  the  probable  appear- 
aaoe  of  the  larvse  and  pupae  and  of  their  probable  habits  will  have  beeu 
gahied  fix>m  what  precedes,  and  from  the  figures  (PI.  IX,  Figs.  1,  2,  3), 
and  we  hope  soon  to  hear  from  observers  in  the  South  and  West  that 
the  life-history  of  the  species  is  thoroughly  understood. 

BEOENT  BAYAGES. 

The  <^  Buffalo  Onat"  has  been  especially  injurious  since  the  Mississippi 
floods  of  1881  and  1882.  In  1882  the  papers  contained  many  notices  of 
the  damage  similar  to  the  following,  which  we  clip  from  the  American 
Orange  Bulletin  of  June  22, 1882 : 

"Tjie  Buffalo  Gnat  has  appeared  this  spring  in  immense  numbers  in 
Eastern  Kansas,  Western  Tennessee,  and  Western  Mississippi,  and  the 
great  deBtruction  of  cattle,  horses,  and  mules  caused  by  it  has  added  to 
the  distress  of  the  inhabitants  of  those  sections  of  the  country  caused 
by  the  unprecedented  floods.'' 

Some  localities  alongtheMississippiBiver,in  Arkansas,  also  suffered 
severely  in  1882.  as  the  following  communication  irom  Mr.  M.  H.  Thomp- 
ion,  of  Peoan  Point,  Ark.,  under  date  of  March  21, 1882,  will  show : 

Thiidav  I  Mod  yon  by  maU  a  speoimen  of  gnat  called  tbo  ^'  Buffalo  Qnat.''  They 
come  with  the  first  spriogdays.  This  season  they  are  here  in  coouAiess  millions,  more 
than  were  ever  known.  They  kill  work -stock  in  a  few  honrs ;  mfiasy  have  already  died 
from  the  effects  of  their  bite.  We  lost  in  one  day  last  week  three  mules.  Generally 
tbev  ean  be  kept  off  by  applying  fisb  oil  on  the  horse.  This  seaBon  it  is  of  no  avail, 
w  the  only  remedy  is  to  pat  the  horse  in  the  stable,  when  they  at  once  leave  him, 
vippoaed  to  be  from  the  smeU  of  ammonia  in  the  stables.  No  planter  here  on  the 
nvcr  bottoms  can  plant  now  on  account  of  them.  They  are  supposed  to  remain  until 
hot  weather,  which  drives  them  away.    •    *    •    Horses  bitten  by  them  swell  and  act 

*We  also  hasarded  the  statement  that  these  were  the  immature  forms  of  the  cele- 
h»at«d  "black  fly"  of  the  Lake  Superior  region;  but  Dr.  Hagen,  in  comparison  of 
■peoiiiiens  of  theaa  lame  and  pups  received  from  Mr.  Hubbard,  with  similar  stages 
or  L  pkUv^,  remarked  {Canadian  JSnUmologUt,  Vol.  XIll,  pp.  150, 151)  that  while  the 
UnriB  and  pap»  did  not  differ  materially,  imagines  from  Lake  Superior  (not  raised 
from  popn  collected  bv  Mr.  Hubbard)  dm'ered  Scorn  8,  pictipes  in  their  much  smaller 
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very  much  as  though  safferinc  from  colic,  and  die  in  a  few  honzs.  WbiBkj  is  said 
to  be  an  antidote.  •  »  •  when  they  first  appear  they  are  mnch  larger  tlum  when 
they  have  remained  a  few  weeks,  and  when  they  first  appear  are  more  deadly  to  th« 
stock.  •  •  •  They  are  worst  during  seasons  like  the  present — a  big  overflow  of 
the  Mississippi  River. 

Daring  the  present  year  (1884)  the  ravages  of  these  gnats  in  portions 
of  Louisiana  and  Mississippi  seem  to  have  been  worse  than  ever  before. 
The  following  is  a  sample  of  several  communications  which  we  have  re- 
ceived on  the  subject : 

Monroe,  La.,  April  16,  1884. 

Dear  Sir:  I  beg  leave  to  address  yon  on  the  subject  of  the  greatest  pest  that  b^s 
ever  afflicted  this  country— the  Buffalo  Onats.  I  do  not  think  the  Department  of  Ag- 
riculture at  Washington  or  the  public  at  lar^  fully  appreciate  the  fearful  destnic- 
tiveness  of  this  plague.  The  loss  and  suffering  caused  by  it  every  year  are  terrible. 
To  my  mind  these  abominable  gnats  cause  more  injury  than  the  grosHlioppers,  cab- 
bage-worms,  cotton-worms,  phylloxera^  and  other  insects  to  which  you  have  devoted 
80  much  profonndand  useful  investigation.  These  latter  affect  vegetation,  while  the 
gnats  destroy  animal  life,  and,  unless  checked  by  some  better  preventive  or  remedy 
tnan  any  known  or  used  at  present,  they  will  render  farming  or  even  living  impossi- 
ble in  a  large  and  fertile  section  of  the  United  States.  They  get  larger,  more  uumer- 
ona.  and  more  ravenous  every  year.  Hogs,  poultry,  and  cattle  die  iu  <;reat  numbers, 
and  what  snrvive  are  reduced  and  poisoned  so  that  they  are  a  long  tune  rpcoveriog 
&om  the  affliction.  The  mules  and  horses  die  spite  of  aU  precautions.  This  year 
these  gnats  have  for  the  first  time  been  as  bad  at  night  as  in  the  dav-time.  They  fill 
the  entire  atmosphere  like  an  immense  swarm  of  bees,  seeming  to  burst  forth  from 
the  whole  snr&ce  of  the  earth.  The  flies  that  plagued  Egypt  could  not  have  been 
worse.  The  worry  and  pain  of  the  poor  brutes  is  horrible,  and  humanity  demands  that 
some  relief  should  be  invented. 

We  use  smokes  and  oils  of  various  kinds,  bnt  these  remedies  arc  inadequate,  not  only 
for  work-stock,  but  for  ciutle  which  run  at  large. 

The  gnats  are  not  entirely  due  to  overflow,  for  they  infest  portions  of  the  country 
where  there  is  no  overflow,  and  I  am  satisfied  in  a  few  years  they  will  spread  over  tbe 
whole  South  and  West. 

Is  there  not  something  which  could  be  fed  to  stock  that  wotild  make  their  blood 
poisonous  to  the  gnats?  Or  could  the  parents  which  breed  these  pesta  be  destroyed 
by  an^  means  T 

Hoping  that  yon  may  thoroughly  investigate  this  subject,  X  remain, 
Very  respectfully, 

A.  A.  GUNBT. 

Prof.  C.  V.  Riley, 

United  8taU$  Sniomologitt 

BEMEDIES. 

Smudges, — ^The  good  effects  of  a  smudge,  or  thick  smoke,  in  keeping 
off  the  gnats  have  long  been  known.  This  method  is  in  use  at  the  South 
at  the  present  time,  and  also  iu  Hungary.  The  customaiy  method  in 
Hungary  is  simply  described  by  Kollar  as  follows: 

"For  this  purpose  they  (the  inhabitants)  collect  large  and  longish 
heaps  of  straw,  hay,  foliage,  dry  dung,  &c.,  both  near  their  houses  and 
also  in  the  pastures.  A  brand  is  put  in  the  middle  and  the  heap  begins 
to  bum  slowly  and  causes  thick  smoke,  which  prevents  the  approach 
of  the  gnats.  The  cattle  there,  which  know  the  effect  of  the  smoke,  fly 
eagerly  to  the  smoke-heap  as  soon  as  they  perceive  a  cloud  of  gnats,  or, 
when  these  gnats  annoy  them  greatly,  lay  themselves  down  by  tbe 
heap,  and  always  on  that  side  of  it  to  which  the  smoke  will  be  driven 
by  the  wind  or  current  of  air,'' 

It  will  be  unnecessary  to  elaborate  upon  this  subject,  as  it  is  a  remedy 
which  is  well  understood  wherever  these  insects  abound. 

Body  applications, — We  have  already  given,  under  the  caption  "Dam- 
age done  by  European  species,"  the  salve  recommended  by  Scbon- 
bauer  for  the  purpose  of  anointing  tbe  animals  to  keep  away  the 
gnats.  This,  however,  is  tedious  in  its  preparation,  and,  from  its  con- 
sistency, difficult  to  apply  with  rapidity.    Tl^  p§  o(j^^tar,  by  the 
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employes  of  Hudson's  Bay  Company,  against  the  "black  fly''  of  the 
Northern  woods,  and  the  fact  that  long  experience  has  shown  it  to  be 
preferable  to  i)ennyroyal  or  any  of  the  common  prophylactics,  suggests 
a  simple  and  easily  applied  wash  which  we  have  for  several  years 
recommended  to  our  correspondents.  A  quantity  of  coal-tar  is  placed 
in  the  bottom  of  a  large  shallow  receptacle  of  some  sort,  and  a  small 
qnantity  of  oil  of  tar,  or  oil  of  turpentine,  or  any  similar  material,  is 
stirred  in.  The  receptacle  is  then  filled  with  water,  which  is  left  stand- 
ing for  several  days  until  well  impregnated  with  the  odor.  The  ani- 
mals are  then  washed  with  this  water  as  often  as  seems  to  be  neces- 
sary. A  number  of  other  washes  have  been  recommended  and  are  in 
use,  but  this  seems  to  be  the  most  satisfactory. 

Suggestions, — These  smudges  and  washes  are  simply  preventive  in 
their  character,  and  by  their  use  the  iinmbers  of  the  insects  are  not 
lessened  in  the  slightest  degree.  This  article  can  only  be  considered  as 
introductory  to  a  more  extended  investigation  either  by  this  Bureau  or 
by  the  persons  directly  interested.  Jt  i)laces  before  the  latter  all  the 
known  facts  concerning  the  life  history  of  allied  species,  and  is  intended 
to  indicate  lines  of  investigation  which  should  be  followed  up. 

With  the  descriptions  and  figures  already  given  it  ought  not  to  be 
difflcQlt  to  find  the  larvae  and  pupre  of  the  Southern  Buffalo  Gnat  and 
its  breeding  places.  It  seems  unlikely  to  us  that  it  breeds  in  the  Mis- 
sissippi River  itself,  but  rather  in  the  smaller  tributary  streams,  in  the 
shallowest  and  swil test  water.  Such  breeding-])laccs  once  ascertained, 
it  OQght  not  to  be  difficult  to  kill  the  insect  in  its  earlier  stages  on  a 
large  scale  by  the  introduction  of  some  poisonous  substance,  even  at 
the  expense  of  the  food-fishes.  If  it  should  be  found,  on  the  other 
hand,  as  is  not  impossible,  that  the  larvae  live  attached  to  the  stems  of 
the  water  plants  in  the  Mississippi  itself,  attempts  to  prevent  the  multi- 
plication of  the  species  will  have  to  be  abandoned  as  impracticable. 

It  seems  to  be  a  fact,  from  the  evidence  of  European  writers,  that  the 
Colambatz  fly  swarms  during  bad  weather  in  the  mountain  caves,  in 
hoUow  trees,  and  in  other  similar  sheltered  places.  Such  swarming 
plaees  should  be  s^ched  for  with  a  view  of  destroying  the  insects  en 
^naue  when  found. 

Experiments  should  also  be  made  with  a  view  of  trapping  the  gnats, 
if  it  can  be  ascertained  that  they  are  attracted  by  fires  or  by  any  food 
snbetanee. 

These  suggestions  are  simply  thrown  out  as  possibilities,  which  future 
study  will  have  to  prove  or  disprove. 

THE  ANQOUMOI3  GEAIN-MOin. 

(Cclcchia  cerealdla^  Oliv  ) 

Cidvi  J.EPIDOPTEKA;  liiiully  TiNiiiD.r:. 

[Plate  VI,  Figs.  2,  3. 1 

PAST  HISTORY  AND  DISTBIBUTION. 

A  very  important  insect  at  the  South  to-day  is  the  so-called  Angou- 
inois  Grain-Moth.  It  abounds  in  the  Southern  corn-fields  and  granaries 
to  an  alarming  extent;  but  as  we  go  North  its  numbers  lessen  and  its 
injaries  decrease.  It  is  difficult  to  give  its  native  home  with  certainty, 
bat  the  probabilities  are  that  it  was  originally  a  South  European  insect,  t 
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It  has  been  known  in  this  country  since  1728,  and  was  probably  intro. 
dnced  by  tiie  early  settlers  of  Virginia  and  tbe  Cnrolinas.  No  insect  is 
more  easily  carried  from  one  country  to  another,  as  it  will  breed  for 
years  without,  intoiinission  in  a  bottle  ot  grain  kept  as  a  sample,  or  will 
remain  unsuspected  in  keniels  in  parcels  of  seed. 

Its  popular  name — **Augoumois  Moth  " — ^is  derived  from  the  fact  that 
it  has  long  been  very  destructive  in  the  province  of  Angoumois,  France, 
where  it  is  said  by  Dr.  Herpiu  to  have  made  its  first  appearance  about 
1750.  Duhamel,  in  1762,  seems  first  to  have  made  use  of  the  terui 
^4'inseote  de  I'Angoumois,"  and  the  title  of  his  paper  is  '^Histolred'au 
Insecte  qui  divore  les  Grains  de  I'Angoumois."  From  that  date  to  tbo 
present  time  this  post  has  attracted  much  attention  in  France. 

Ourtis,  in  18G0  {Farm  InaeotSj  p.  310),  stated  that  it  had  not  yet  ap- 
peared in  England,  but  it  must  have  appeared  there  soon  afterwards,  as 
in  the  British  Museum  Catalogue  of  Lepidopte.a,  Part  XXIX  (1864), 
it  is  entered  as  from  England.  It  is  also  found  in  North  Africa,  and  ap- 
parently occurs  all  along  both  sides  of  the  Mediterranean. 

In  a  paper  by  Col.  Landon  Carter  (Transactions  American  Philosophi- 
cal Society,  1768),  it  is  stated  that  the  ii\jury  to  wheat  began  in  North 
Carolina  in  1728,  and  in  the  next  forty  years  had  extended  from  North 
Carolina  into  Virginia,  Maryland,  and  the  lower  counties  of  Delaware. 
Later,  it  spread  still  more  extensively,  and  Harris  (Insects  Iiguiions  to 
Vegetation,  2d  ed.,  1862,  p.  503)  states :  "  This  fly- weevil,  or  little  grain- 
moth,  has  spread  from  North  Carolina  and  Virginia,  where  its  depreda- 
tions were  first  observed,  into  Kentucky  and  the  southern  parts  of  Ohio 
and  Indiana,  and  probably  more  or  less  throughout  the  wheat  region  of 
the  ac^acent  States  between  the  thirty-sixth  and  fortieth  degrees  of  north 
latitude.  But  these  are  not  the  extreme  limits  of  its  occaaional  depre- 
dations, as  it  has  been  found  even  in  New  England,  where,  however, 
its  propagation  seems  to  have  been  limited  by  the  length  and  severity  of 
the  winter.'' 

Glover,  in  the  Patent  Office  Beport  for  1854,  states  that  he  had  pre- 
viously observed  the  moths  in  G^rgia  flying  about  the  corn-fields  in 
November,  and  literally  swarming  about  an  old  shed  in  the  middle  of 
the  field.  They  are  at  the  present  day  to  be  found  all  through  the 
South,  and  that  they  occur  (at  least  occasionally)  as  far  north  as  43^ 
north  latitude  is  shown  by  the  fact  that  Dr.  Fitch  found  them  in  the 
museum  at  Albany,  and  that  they  were  recently  found  in  com  sent  fironi 
Lansing,  Mioh.,  to  Connecticut,  and  afterwards  forwarded  to  us. 

NATUBAL  HISTORY  AND  HETHOD  OF  WOBK. 

The  old  statement  concerning  the  eggs  is :  ^^  The  female  moth  lays  a 
cluster  of  from  twenty  to  thirty  eggs  upon  a  single  grain,  in  lines  or  little 
oblon|(  masses  in  the  longitudinal  channel."  Ourown  observations  uiiJ 
experiments  on  the  motb  in  confinement  show  that  the  eggs  are  prefer- 
ably laid  (in  ears  of  corn)  under  the  thin  membrane  which  adheres  to 
the  basal  portion  of  the  seed,  and  although  the  membrane  adheres  very 
closely  the  moth  manages  to  insert  her  ovipositor  under  it  They  ai*e 
also  deposited  in  both  the  longitudinal  and  transverse  grooves  between 
the  grains.  Sometimes  there  is  only  a  single  egg,  though  usually  they 
occur  in  batches  of  as  many  as  twenty-five.  The  eggs  are  delicate,  flat, 
and  oval,  and  are  pale  red  in  color,  with  prismatic  reflections  (Plate  VI, 
Fig.  2, 6). 

The  young  larvae  are  very  active  and  crawl  rapidly  about,  suspend- 
ing themselves  by  silken  threads.    They  soon  flnd  tender  places  and 
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bore  into  the  kernels,  leaving  almost  imperceptible  openings.  With 
wheat  it  is  stated  that  a  single  grain  has  never  more  than  one  occupant, 
bat  with  corn  two  or  more  are  usually  to  be  found.  The  larva  is  smooth 
and  white,  with  a  brownish  ho.ad  and  prothoracio  plate  (Plate  VI,  Pig. 
2,a).  With  the  smaller  grains  it  has  been  inferred,  from  the  fact  that  the 
quantity  of  excrement  in  the  grain  seems  less  with  the  full  grown  larvse 
than  with  the  younger  ones,  that  the  larvae  eat  their  own  excrement 
once  or  twice.  At  full  growth  the  larva  cuts  a  circular  hole  in  the 
cortex  of  the  seed  for  the  exit  of  the  future  moth,  without,  however, 
dijiplaciug  the  stopper  thus  formed.  It  then  spins  a  delicate  cocoon 
within  the  grain,  in  which  it  transforms  to  pupa  (Plate  VI,  Fig.  2,  b). 
The  moth  (Plate  VI,  F\ii.  2,  e)  issues  through  the  previously  prepared 
bole  and  is  of  a  very  light  grayish-brown  cohir,  more  or  less  spotted 
with  black,  and  with  an  expanseof  wing  of  about  half  an  inch  (12.5'°">). 
Ears  of  com  frequently  have  every  kernel  atfected  by  one  or  more  larvsd, 
and  present  the  appearance  of  our  figure  (Plate  VI,  Fig.  3)  after  the 
moths  have  issued. 

NUMBER  OP  ANNTJiX  GENERATIONS. 

In  Europe  there  are  two  broods  a  year,  the  moths  issuing  in  May  and 
Jane  and  again  in  November,  with  occasionally  an  intervening  brood. 
We  may  repeat  the  oft-quoted  statement  of  Olivier :  ''One  thing  worthy 
of  remark  ik  that  the  moths  which  hatch  in  the  month  of  May  fVom  the 
grain  shut  ap  in  the  granaries,  hasten  to  get  out  by  the  windows  and  to 
gain  the  fields,  instead  of  which  those  that  come  forth  immediately  after 
the  harvest  make  no  attempt  to  escape.  It  seems  that  their  instinct 
informs  them  that  they  will  then  find  no  more  provision  in  the  fields 
for  the  support  of  their  posterity.'^  In  this  country  the  number  of  broods 
seeois  to  be  the  same  (two)  in  the  more  northern  States,  as  observed  by 
Harris  in  Maasacbusetts.  Farther  south,  however,  Mr.  Buflin  found 
that  all  the  stages  were  passed  through  from  September  2  to  October 
6,  and  he  inferred  that  in  the  climate  of  Lower  Virginia  there  art*  at 
least  five  successive  generations  from  June  to  October.  He  also  con- 
dndes  that  while  there  is  a  continued  reproduction  of  the  insect  at 
abort  intervals  in  stored  grain,  comparatively  few  eggs  are  deposited  on 
G(»m  in  the  field;  but  this  is  a  point  which  must  vary  to  a  (*onsiderab]e 
extent  with  the  clinmte,  and  we  know  that  the  faither  south  we  go  the 
more  corn  is  infested  in  the  field. 

BESULTS  OP  ITS  WORK. 

.  Aside  fW>m  the  great  loss  in  weight  which  grain  suffers  from  the 
attacks  of  this  insect,  its  germinative  power  is  lost  and  the  qualities 
nmfssary  for  uonrishing  food  are  taken  away.  We  translate  from  Dr. 
Herpin :  "The  bread  made  from  wheat  attacked  by  the  Alucitaj  and  es- 
pecially when  the  flour  has  not  been  suitably  bolted,  contains  the  dSbrw 
of  the  bodien  and  excrement  of  the  insect.  It  has  a  disagreeable  and 
loathsome  taRte,  which  is  very  lasting.  It  lacks  adhesiveness  and  breaks 
np  in  water  like  a  Inmp  of  dirt.  It  is  even  said  that  a  very  dangerous 
throat  disease  results  tVom  the  use  of  this  unhealthy  food — a  disease 
^bieh  has  been  epidemic  for  some  years  in  regions  infested  by  the  Alu- 
ff'to.  It  manifeatA  itself  by  gangrenous  ulcerations  which  form  in  the 
back  of  the  mouth;  the  sick  succumb  in  a  few  hours  and  cannot  be 
aiclML'' 
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PARASITES. 

^<  B^aamar  mentions  a  parasitic  fly  which  sometimes  hatches  from 
grains  containing  the  caterpillars,  or  pnpce,  to  the  number  of  twenty 
from  one  insect.^    (Curtis.) 

"  Mr.  Owen  has  made  the  interesting  discovery,  that  the  larvse  of  the 
wheat-moth  are  sometimes  preyed  upon  by  still  smaller  larvie,  which, 
having  destroyed  their  victims,  aie  transferred  to  minute  black  ichneu- 
mon-flies. These  have  not  yet  been  obtained  from  any  of  the  samples 
of  the  infected  wheat  or  corn  that  have  come  under  my  notice;  bnt,  from 
the  figures  given  of  them  by  Mr.  Owen  in  The  Cultivator^  for  Novenil)er, 
1846,  they  appear  evidently  to  be  Chalcidian  parasites,  and  lH»long 
perhaps  to  the  genus  Pteromalus.  Of  these  parasitical  flies  he  remarks 
that  'some  farmers  had  noticed  large  numbers  among  the  tailings  of 
the  winnowing  machine.'  Where  they  prevail,  they  doubtless  eon- 
tribute,  in  no  small  measure,  to  check  the  increase  of  the  moths.^ 
(Harris.) 

Becently  Mr.  F.  M.  Webster,  of  I^ormal,  111.,  forwarded  to  Mr.  How- 
ard for  determination  specimens  of  a  Pteramalus  which  he  had  bred 
from  the  larv®  of  the  Angoumois  Moth.  This  species,  in  all  proba- 
bility, is  different  from  the  parasite  bred  by  B^aumur,  but  may  very 
possibly  be  identical  with  the  insect  figured  by  Mr.  Owen.  It  cannot 
well  be  characterized  except  in  connection  with  a  careful  study  of  the 
genus,  which  neither  we  nor  Mr*  Howard  have  yet  had  time  to  make. 

The  problem  of  a  complete,  satisfactory,  and,  at  the  same  time,  inei- 
pensive  remedy  for  this  insect,  is  rather  a  difficult  one  to  solve.  So 
long  as  the  Southern  planter  must  leave  his  com  standing  in  the  field 
all  through  the  fall  and  main  part  of  the  winter,  whUe  the  more  impor- 
tant work  of  cotton  picking  and  ginning  is  going  on,  he  must  expect 
that  when  it  is  finally  harvested  both  the  Angoumois  Moth  and  the  grain- 
weevils  (Oalandra  reniotqfunetata  and  G.  oryzas)  will  already  have  gained 
an  entrance  to  the  ears.  It  remains,  then,  to  kill  the  insects  in  the  grain 
when  housed  or  just  before  atoring  it  away,  thus  putting  a  stop  to  fur- 
ther damage  by  these  individuals  and  lessening  by  so  much  the  numbers 
of  the  succeeding  broods.  With  this  view  many  experiments  have  been 
made  in  France,  and  costly  machines  have  been  constructed  to  accom- 
plish the  desired  end.  The  machine  of  M.  Marcellin,  Cadet  de  Vaux, 
consists  of  a  large  iron  cylinder  similar  to  a  coffee-roaster ;  the  grain 
placed  .within  and  kept  revolving  at  a  uniform  temx>erature  of  60^  K. 
[1670  F,]  for  fifty  minutes,  when  it  is  withdrawn.  All  larv®,  pupae,  and 
eggs  are  thus  killed ;  the  grain  undergoes  no  fermentation,  and  its  germ- 
iuutive  power  is  uniiyured.  Dr.  Herpin,  finding  that  a  violent  shaking 
or  concussion  of  the  grain  will  also  destroy  the  eggs  and  even  the  con- 
tained larvsB,  invented  an  agitator  or  shaking  machine  {tarare)  fumisbed 
with  wooden  or  iron  wings,  propelled  at  a  velocity  of  GOO  times  a  minute. 
For  the  invention  of  this  machine,  the  cost  of  which  was  500  fraucs 
(1100),  Dr.  Herpin  received  the  gold  medal  of  the  Soci^t6  Imp^nale 
et  Centrale  d'Agriculture,  and  also  the  first-class  medal  of  the  Universal 
Exposition  of  1855. 

A  much  simpler  and  less  expensive  plan  than  this  will,  however,  be 
found  in  the  adoption  of  a  sort  of  quarantiqe  station  in  the  shape  of  a 
large  and  tight  bin  in  which  com  or  wheat  could  be  temporarily  placed 
while  the  insects  are  destroyed  by  some  one  of  several  agents.    In  case 
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tbis  also  Hbonld  be  thoaght  too  expensive,  some  simple  contrivance  can 
easily  be  arranged  by  means  of  which  the  ordinary  crib  can  be  rendered 
temporarily  tight  enough  for  the  purpose.  A  cloth  covering,  painted 
or  varnished,  so  as  to  render  it  water-proof  and  as  tight  as  possible, 
could  be  cheaply  made  so  as  to  cover  the  entire  crib  from  the  top  of  the 
roof  to  the  ground.  After  every  crack  has  been  closed  as  tightly  as 
possible,  an  open  vessel  containing  bisulphide  of  carbon  should  be 
placed  on  the  com.  This  substance  is  extremely  volatile,  and  at  the 
same  time  in  the  form  of  a  vapor  it  is  heavier  than  air  and  would  rap- 
idly permeate  the  mass  of  grain.  The  greatest  of  care  must  be  taken 
v>\i]i  the  bisulphide,  as  it  is  extremely  inflammable,  and  no  exposed 
flame  should  be  brought  into  its  vicinity.  In  the  summer  of  1876,  at 
the  Department,  we  had  experiments  made  with  this  substance  on  this 
and  other  grain  weevils,  employing  for  the  purpose  a  large  zinc  box. 
The  experiments  were  satisfactory  on  this  small  scale,  and  the  idea  of 
nsiiip  it  on  a  larger  scale  was  first  suggested  by  us  later  in  the  Farm- 
eriP  Review  for  March,  1879,  in  an  article  on  the  Eice  weevil. 

Mr.  Edward  KufQn's  remarks  on  the  simpler  prophylactic  plans  are  so 
sensible  that  we  quote  them  in  full  i 

"1.  Corn  may  be  kept  for  years  nearly  exempt  from  the  attacks  of 
the  weevil  by  being  housed  in  the  shuck,  or  husk.  I  have  known  it  to 
be  thus  kept  through  the  third  year,  and  much  more  free  from  injury 
than  shucked  corn  is  in  August,  and  even  the  July  succeeding  the 
gathering.  But  this  mode  requires  much  more  house-room  and  much 
addition^  labor,  if  adopted  for  the  whole  crop  or  for  that  portion  de- 
signed for  sale;  still,  all  required  for  bread  at  home,  after  the  beginning 
of  snmmer,  may  be  well  and  ought  to  be  kept  in  the  shuck.  The  reason 
of  exemption  from  the  weevil  is  obvious.  The  few  larvae  which  may  be 
in  the  com  when  housed  in  autumn,  perish  because  they  are  not  able 
to  escape  from  the  compact  bulk;  and  the  same  compactness  prevents 
the  access  of  laying-moths  approaching  from  other  places.  The  grains 
exposed  by  the  opening  of  the  shuck,  and  those  only  of  ears  at  the  out- 
side of  the  bulk,  are  all  that  can  be  reached  or  sufler  from  the  weevils 
at  all. 

"2.  If,  instead  of  keeping  the  com  in  the  ear  and  shucked,  as  usual, 
until  wanted  for  food  or  market,  it  were  shelled  in  May,  or  before  the 
coming  out  of  the  first  summer  broods  of  weevils,  and  kept  in  bins  or 
in  bulk,  there  would  be  very  little  damage  from  all  the  succeeding  gevr 
erations.  The  first  few  moths  would  perish  by  confinement, except  those 
produced  in  grains  then  on  the  surface  of  the  bulk;  and  none  others 
could  deposit  otherwise  than  on  the  surface  of  the  grains.  It  is  obvi- 
ous that  every  change  of  the  surface  exposes  to  such  injury  a  new  layer 
of  grain  before  untouched,  and,  if  left  undisturbed,  the  surface  grains 
will  serve  to  shield  all  below  them.  When  the  corn  is  about  to  be  sold, 
the  weevil-eaten  surface  of  the  bulk  may  mostly  be  separated  by  strong 
fanning  or  a  previous  raking  ofi:'  of  all  the  surface  com,  which  may  be 
reserved  for  stock -feeding. 

^^3.  Wheat,  as  soon  as  reaped,  and  perhaps  sooner,  is  supplied  from 
the  granaries  with  a  greater  or- less  number  of  parent  weevils  to  lay 
the  earliest  brood,  and  if  it  remains  in  the  straw  until  September,  and 
when  threshed  is  left  in  small  bulk,  or  often  stirred,  nearly  all  the  grains 
may  be  weevil-eaten ;  but  if  wheat  be  threshed  and  well  fanned  early  in 
July,  in  this  region,  there  will  be  no  weevils  worthy  of  notice.  The  eggs 
previously  laid  probably  do  not  exist  on  the  grains,  but  on  the  chaff  or 
shuck  in  which  they  are  inclosed,  and,  in  hatching,  the  maggots  must 
perish  for  want  of  food.    As  in  the  case  with  com,  the  bulk  of  clean. 
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whoat  i&  not  expo8ed  to  subseqaent  layings,  except  £ii  the  grains 
at  the  ftivface  of  the  bulk.  Evtii  if  the  eggs  had  pi-eviousl^*  beeu  at- 
tached to  and  had  remained  with  the  grains  instead  of  the  chatf,  a8  I 
infer  to  be  the  case,  and  tht^n  hatched  in  the  interior  of  the  bulk,  the 
weevils  could  not  escape  from  such  close  coufiuenient,  bat  would  die 
without  increase. 

"  Seed  wheat  is  usually  kept  spread  out  at  least  10  inches  thick,  in 
order  to  avoid  any  possible  heating  from  remaining  moisture,  and  by 
some  farmers  is  frequently  stirred,  both  of  which  conditions  offer  a 
greater  o)>i)ortunity  for  the  depredations  of  these  insects.  lifotwith- 
standing  this,  it  is  rare  that  they  become  numerous. 

*'4.  The  bulking  of  early-threshed  wheat  without  separating  the 
chaff  is  also  said  to  be  sufficient  protection  from  the  weevil.  Of  this 
mode  I  have  no  experience.  Its  efficacy  must  depend,  not  on  the  re- 
moval of  the  eggs,  but  on  the  stifling  oi  the  maggots  and  the  inability 
of  either  the  maggots  or  the  moths  to  move  in  so  close  a  mass." 

DESCBXPTIYB. 

Inasmuch  as  no  good  description  of  the  egg  has  yet  been  published, 
we  append  here  ft  short  description  of  eggs  laid  by  moths  in  ooullne- 
ment^  February,  1882.  Dr.  Fitch's  descriptions  of  the  other  stages  are 
very  f\ill  and  accurate: 

Gelkchia  cerkalblla^J!'^^:  Shape  a  flattened  oval,  broadest  at  the  middle, 
ronnded  at  the  apex,  flattene<l  somewhat  at  bane;  leotfth  0.6""",  greatcet  breadth 
0.8*°".  Burfaoe  wrinkled,  vrith  elKht  or  nine  delicate  longitadiDai  carinA,  which 
are  almoet  entirely  obliterated  in  tne  middle,  and  with  namerooa  atiU  more  deiioate 
tranavene  ridges.    Color  pale  led,  with  prismatic  refleotiona. 

THE  COTTONY  MAPLE  SOALB. 

(PuliHnarta  innum^rabilii^  BathTon.) 

Order  HSMIPTSBA;  Family  Goocidjb. 

[Plate  X;  Figs.  1, 2,  3,  4.] 

DISTEIBtJTION. 

This  scale  insect  stands  prominent  among  the  species  which  have 
been  especially  abundant  during  the  past  summer.  Circumstances  ai>- 
pear  to  have  been  particularly  favorable  to  its  development,  and,  although 
it  does  not  spread  rapidly,  its  general  appearance  this  season  has  caused 
considerable  alarm  in  manv  States.  It  was  sent  to  as  during  the  spring 
and  summer  by  correspondents  in  New  York,  Pennsylvania,  Maryland, 
Virginia,  Ohio,  Indiana,  Michigan,  Illinois,  and  Missouri.  For  the  past 
thirty  years  it  has  attracted  considerable  attention  as  damaging  shade 
trees,  particularly  the  maples,  in  different  parts  of  the  country,  occur- 
ring in  extraordinary  abundance  fh>m  time  to  time,  and  then  almost 
lost  sight  of  for  several  years.  It  is  more  particularly  a  Northern  in- 
sect, and  although  it  is  often  numerous  in  Virginia  and  Missouri,  we 
have  never  received  it  from,  nor  heard  of  its  occurrence  in  the  extreme 
Southern  States. 

HISTOBT  AND  SYNONTaiY. 

The  species  was  originally  described  by  Mr.  S.  S.  Ratbvon  in  the 
Pennsylvania  Farm  Journal  (Vol.  IV,  pp.  250-258|  August,  1854)  as 
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Coecui  innumerabilU^  and  flye  years  later  by  Dr.  Asa  Fitch  as  Lecanium 
acerkortims  (Trans.  N.  Y.  State  Agr.  Soc,  1859,  pp.  775,  776).    Both  of 
these  descriptions  were  lost  sight  of  for  a  number  of  years,  and  the 
gpecies  was  redescribed,  editorially,  in  1869,  in  the  American  Entomolo- 
ffist  (Vol.  I,  p.  14)  as  Lecanium  aoerioola.   In  the  meanwhile,  Dr.  Joseph 
Leidy  had  written  an  article  upon  the  same  insect  in  1862  (Report  to 
the  Councils  of  Philadelphia  on  some  of  the  insects  injurious  to  shade 
trees,  pp.  7-8,  1862),  in  which  he  identifltMi  it  as  the  Cooous  aoeris  of 
Europe.    Some  time  (Febniary  7, 1871)  after  the  publication  of  our  de- 
scription of  Lecanium  acericola  we  received  letters  from  Mr.  Bathvon, 
calling  attention  to  his  figure  and  dtiscription  of  Coccus  iwnumerabilie^ 
and  suggesting  the  identity  of  the  two.   Subsequent  correspondence,  and 
a  copy  of  the  original  paper,  convinced  us  of  the  corrc'Ctness  ot  the  sur- 
]))isc,  and  we  communicated  this  conclusion,  in  1879,  to  Mr.  J.  D.  Put* 
nam,  who  consequently  published  his  lengthy  and  admirable  account 
of  the  species  (Proo.  Davenport  Acad.  Nat.  Sci.,  Vol.  II,  Part  II,  pp. 
2113-347,  December,  1879)  under  the  old  name  innumerabiliSj  placing  it, 
as  we  had  suggested  iii  our  oori'espondence  with  him,  in  the  genus  Pul- 
rinaria.    Glover  (Ann.  Bept.  Dept  Agr.,  1876,  p.  44)  in  1877  revived 
Fiteb's  name  of  Lecanium  aoericorticiej  which  had  been  overlooked  up 
to  this  time.    Mr.  Putnam's  (1879)  paper,  to  which  we  have  just  referred^ 
18  by  far  the  most  complete  and  accurate  article  which  has  been  pub* 
lished  on  the  species,  and  from  it  we  have  drawn  many  of  the  facts 
given  in  our  paragraph  on  the  natural  history  of  the  insect    In  the 
course  of  the  preparation  of  his  paper  we  communicated  to  Mr,  Pat- 
Dam  all  of  our  own  notes  in  regard  to  the  species,  and  especiaUy  those  in 
reference  to  the  synonymy  and  food  plants,  which  he  has  embodied. 
Walsh,  in  1869,  bred  the  male  abundantly,  and  in  1875  we  ascertained 
£rom  specimens  received  from  Suel  Foster,  of  Muscatine,  Iowa,  ttie  fact 
that  the  male  is  found  on  the  leaves.    In  addition  to  the  papers  al- 
ready mentioned,  Miss  B.  A.  Smith  published  a  lengthy  illustrated  ar* 
tide  in  Thomas's  Second  Report  as  State  Entomologist  of  Illinois  (pub- 
lished in  1878)  under  the  name  Lecanium  acericola.    Boon  after  she 
pablished  substantially  the  same  article  in  the  American  NaturalUt 
(Vol.  XII,  pp.  655-4>61,  October,  1878),  using  this  time  Fitch's  name, 
Lecanium  acericorticie* 

LIFEHISTOBY. 

The  round  of  life  of  this  species  is  not  strikingly  different  from  that 
of  other  Ck>ccids,  and  is  briefly  as  follows: 

The  young  lice  (Fig.  1,  c)  batch  in  spring  or  early  summer,  walk  about 
actively  as  soon  as  born,  and  settle  along  the  ribs  of  the  leaves  (very 
rarely  on  the  young  twigs).  They  then  insert  their  beaks  and  begin  to 
pomp  up  sap  and  to  increase  in  size,  a  thin  layer  of  a  waxy  secretion 
immediately  beginning  to  cover  the  dorsum.  In  a  little  more  than  three 
weeks  they  have  increased  to  double  their  size  at  birth,  and  undergo 
their  first  molt,  shedding  the  skin,  it  is  supposed,  in  small  fragments. 
After  this  first  molt,  the  waxy  secretion  increases  in  abundance  and  a 
differentiation  between  the  sexes  is  observable.  The  males  grow  more 
slender  and  soon  cease  to  increa8e  in  size,  covering  themselves  with  a 
thick  coating  of  whitish  wax.  The  pupa  then  begins  to  form  within  the 
larval  skin,  the  appendages  gradually  taking  shape,  the  head  separat- 
ing from  the  thorax,  the  mouth-parts  being  replaced  by  a  pair  of  ven- 
tral eyes.  A  pair  of  long  wax  filaments  is  excreted  from  near  the  anus 
and  these  continue  to  grow  during  the  life  of  the  insect.  It  is  the  pro- 
trusion of  these  filaments  from  beneath  the  waxy  scale  which  indicates 
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the  approaching  exclusion  of  tbe  male.  Tbe  posterior  end  oftktmlt 
18  in  tilts  manner  raised  up,  and  the  perfect  insect  backs  ont  with  its 
wings  held  close  to  the  sides  of  its  body. 

Meanwhile  the  female  larvse  have  been  undergoing  bnt  slight  cbange.* 
of  form.  They  grow  iMrger  and  also  broader  across  the  posterior  p 
tion,  but  remain  flat  and  with  but  a  slight  indication  of  a  dorsal cariiu. 
Just  before  the  appearance  of  the  adult  males,  they  undergo  anoth^ 
molt  and  change  in  color  from  a  uniform  pale-yellow  to  a  somewL: 
d^per  yellow  with  deep  red  markings.    (Fig.  3,^  6,  c.) 

The  males  (Fig.  2,  e)  make  their  apx>earanc6  from  August  1  to  SepteiD 
ber  15,  issuing  most  abundantly  aboat  the  middle  of  the  former  moiiti. 
and  their  life  is  short,  seldom  exceeding  two  or  three  days.  They  cop 
ula te  with  the  females  and  then  die.  The  latter,  soon  after  the  disappear 
ance  of  the  males,  gradually  lose  their  bright-red  markings  and  ebaD;;< 
to  a  deep-brown  color.  They  grow  more  convex,  and  the  dorsal  h^tt^^ 
wax  becomes  thicker  and  more  cracked.  Betbre  the  falltng  of  ib^ 
leaves  they  migrate  to  the  twigs  and  there  fix  themselves,  geDerallyor. 
the  underside.  After  feeding  as  long  as  the  sap  flows,  tiiey  beeonir 
torpid  and  remain  in  this  condition  until  spring. 

At  the  opening  of  spring  the  eggs  develop  with  great  rapidity  anJ 
distend  the  body  greatly,  causing  it  to  become  convex  instead  of  ibr. 
The  color  is  now  yellowish,  marked  with  dark  brown,  and  the  rm(^ 
now  absorbs  sap  with  great  rapidity  and  ejects  drops  of  honey-de«. 
From  the  middle  of  May  to  the  first  of  June  the  egg-laying  eommew^ 
The  eggs  are  deposited  at  the  end  of  the  body,  in  a  nest  of  waxen  fibe^ 
secreted  from  pores  situated  around  the  anus.  This  nest  is  attached  tu 
the  posterior  ventral  ijortion  of  the  body,  and  adheres  somewhat  ti* 
the  twig.  As  the  eggs  are  protruded  into  the  waxy  mass  tbe  iKistericr 
portion  of  the  body  is  gradually  raised  up  until  it  often  reaches  an  a*^ 
gle  of  forty-five  degrees  with  the  bark.  The  egg-laying  contiDoes  ont j 
on  into  July,  and,  after  one  or  two  thousand  eggs  have  been  dejiosiw. 
the  female  dies.  It  is  almost  always  within  this  period  of  ogg-K^^- 
that  the  insect  is  noticed,  on  account  of  its  large  size,  but  more  parties 
larly  Irom  the  conspicuous  white  cushion  at  the  end  of  itsl>ody.  Ai^r 
the  death  of  the  female,  her  beak  breaks  oflf  and  her  Ixnly  shrirels  o^^ 
but  remains  attached  to  the  twig  by  the  cottony  mass  for  a  long  tiiw- 
often  a  year  or  more. 

FOOD-PLANTS. 

The  ordinary  food-plant  of  this  si>ecies  of  bark-louse  is  tbe  Soft  ^ 
Silver  ma])le  (Acer  dasycarpum)^  but  previous  to  1879  we  bad  not  onl. 
found  it  upon  the  other  species  of  Mapl^,  but  also  upon  gr^pe-riiK, 
Osage  orange.  Oak,  Linden,  Elm,  Hackberry,  Sycamore,  Bow,  CnroDf- 
and  Spindle  tree  [Euonymus).  In  addition  to  these  plants  Mr.FntD*^ 
mentions  Locust,  Sumac,  wild  Grape,  Box-elder,  Beech,  and  Wiijo^; 
With  regard  to  the  specific  identity  of  the  individuals  I'rora  all  ^'l^*^'^ 
forent  plants  there  is  still  room  for  doubt,  though  in  1875  we  suoceOTwr 
transferred  the  species  from  Madura  and  Vitis  to  Qwercns.  We  ww*« 
Mr.  Putnam,  under  date  of  March  25, 1879 :  "  In  all  e6sentia|l  esW* 
characters  they  are  identical,  and,  until  they  are  shown  to  bediilei«flt*? 
the  character  and  arrangement  of  the  secretory  \\ovt&  in  the  aaalF*j 
of  the  female,  they  must  be  assumed  to  be  identical.  It  is  th^y^^ 
comparative  study  which  would  greatly  increase  the  valae  flO^ 
work.''  This  study  Mr.  Putnam  failed  to  make,  and  sammed  "P**; 
count  simply  with  the  words:  "I  do  not  feel  fully  prepared  lor^ 
with  Mr.  Biley  and  Miss  Smith  in  regarding  all  the  Puirrwrto  f^ 
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these  plants  as  identical,  but  there  !s  enough  evidence  to  show  that 
this  insect  is  capable  of  thriving  on  quite  a  variety  of  food-plants,  and 
ia  the  cases  where  it  has  been  directly  introduced  from  the  maple  there 
is  no  question  of  its  identity.''  We  have  also  found  what  is  evidently 
the  same  species  doing  considerable  damage  to  the  Woodbine  {Am- 
pdopsis  vei(chii)  on  our  residence  at  Washington. 

MODE  OF  SPREADINa. 

Owing  to  the  wingless,  degraded,  and  inactive  character  of  the  female 
and  the  limited  capabilities  of  the  young  for  extended  locomotion,  the 
problem  as  to  how  the  insect  spreads  from  one  locality  to  another  seems 
at  first  glance  rather  a  difficult  one.  When  we  consider  the  great  ac- 
tivity of  the  young  lice,  however,  and  their  propensity  for  fearlessly 
crawling  upon  auy  thing  which  happens  to  be  in  their  immediate  vicinity, 
ihc  difficulty  is  lost  sight  of.  We  may  recognize  as  aids  in  transporta- 
tion (1)  the  transplanting  of  trees  from  infested  localities  to  places  free 
from  this  insect,  (2)  birds,  (3)  other  insects,  (4)  winds,  and  (5)  water. 
The  first  of  these  methods  needs  no  coramemt.  The  second  is  undoubt- 
edly one  of  considerable  importance,  though  scarcely  deserving  the 
prominence  given  it  by  some  writers.  Mr.  Walsh,  in  his  first  report  as 
Srate  Entomologist  of  Illinois  (p.  41),  in  speaking  of  the  oyster-shell 
bark-louse  of  the  apple  {Mytilaspis  pomorum)y  made  the  following  state- 
ment: 

"In  my  opinion  the  only  way  in  which,  as  a  general  rule,  bark-li^e 
can  spread  from  tree  to  tree,  when  the  boughs  of  those  trees  do  not  in- 
terlock, is  by  a  few  of  the  very  young  larvoe,  when  they  are  first  hatched 
and  are  scattered  over  the  limbs  of  a  tree  in  such  prodigious  numbers, 
crawling  accidentally  onto  the  legs  of  some  bird  that  chances  to  light 
npon  that  tree  and  afterwards  flies  off  to  another.  I  have  long  observed 
that  when  a  tree  first  begins  to  be  attacked  by  bark-lice,  it  is  only  par- 
ticular limbs  and  branches  that  are  at  first  infected,  and  that  these  will 
be  swarming  while  the  rest  of  the  tree  will  be  free  from  lice.  And  I 
have  further  observed  that  it  is  the  lower  horizontal  limbs,  or  branches, 
or  such  as  birds,  with  the  exception  of  woodpeckers  and  nut-hatches, 
would  most  naturally  perch  on,  that  are  first  attacked.  •  •  •  if  all 
the  birds  in  the  world  were  killed  oft*,  I  believe  that  these  bark-lice  in 
a  very  few  years  would  cease  to  exist.'' 

This  is  an  extreme  view,  and  we  have  already  shown  (First  Missouri 
Ent.  Report,  p.  15)  how  little  the  agency  of  birds  is  to  be  compared 
irith  that  of  insects.  In  the  case  of  the  siiccies  under  consideration, 
the  coiiious  secretion  of  honey-dew  attracts  many  honey -loving  insects, 
such  as  bees,  wasps,  and  flies,  and  these  without  doubt  carry  many  of 
the  restless  young  larvoe  from  tree  to  tree.  Even  the  natural  enemies 
of  the  bark-lice  assist  in  this  transportation,  and  Mr.  Hubbard  states 
(American  Naturalist,  May,  1882,  Vol.  XVI,  p.  412)  that  the  CoccinelHd 
beetles  Hyperaspidius  coccidivorus,  Chilocorm  hivulnerus,  and  others, 
while  feeding  upon  the  young  larvae  of  orange  scale-insects,  carry  many 
of  them  from  one  tree  to  another  attached  to  their  backs  and  legs. 

Mr.  Hubbard  has  more  recently  come  to  the  conclusion  that  spiders 
are  very  important  agents  in  the  distribution  of  scale-insects,  in  fact, 
the  m#8t  important  of  all  agents,  and  as  his  remarks  apply  quite  well 
to  the  insect  and  the  topic  under  consideration,  wo  quote  horn  a  letter 
imblished  in  Bulletin  ]^o.  2  of  this  Division,  pp.  30-31 : 

Ihave  reached  tho  conclusion  that  spiders  play  a  much  more  important  role  in  as- 
naiiDg  the  spread  of  scale-Insect  than  any  other  insects.  From  the  bexiuuiug  of  my 
observatiOBB  I  have  noticed  that  leaves  which  spiders  had  folded  or  webbed  together 
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for  their  nests  or  lairs  almost  always  proved  infested  with  scalet  if  infested  trees 
were  found  in  the  neigliborbood.  This  1  was  at  first  inclined  to  attribate  solely  to  the 
protection  from  enemies  and  parasites  afforded  by  the  web  and  presence  of  the  spider. 
No  doubt,  where  the  source  of  infection  is  near  at  hand,  this  may  give  a  snfficient  ex- 
planation of  the  observed  facts.  Lately,  however,  I  have  been  examining  with  gnat 
care  a  lot  of  one  and  two  year  old  trees  which  I  set  ont  myself  last  March.  The 
stock  from  which  these  trees  were  taken  was  to  my  certain  knowledge  almost  abso- 
lutely free  from  scale-insect.  At  the  time  of  setting,  the  weather  was  excessively  dry 
and  unfavorable ;  in  consequence  of  which  the  trees,  600  in  number,  were  badly 
checked,  and  to  a  great  extent  lost  their  tops  and  nearly  all  their  leaves,  so  that  the 
present  growth  is  all  new.  produced  during  the  past  summer.  Notwithstanding,  I 
find,  to  mv  surprise,  soale-tnaects  beginning  to  appear  on  a  large  proportion  of  the 
plants.  Upon  some  of  them  the  insects  have  begun  to  sprea<l  over  the  oranche^  and  ■ 
the  exact  spot  where  the  trouble  began  is  no  longer  ascertainable.  In  a  strikingly 
large  number  of  instances  I  find  two  or  more  leaves  bound  together  with  silk  and 
occupied  by  a  spider,  and  the  inner  surfaces  of  these  leaves  completely  coated  with 
scale-insect,  when  not  a  trace  of  the  insect  can  be  found  elsewhere  upon  the  tree. 
Furthermore,  this  lot  of  trees  occupies  a  pofiition  west  and  north  of  the  remainder  of 
the  grove,  in  the  path  of  the  prevailing  [S.  E.l  winds.  The  adjoining  rows  of  older 
trees,  on  the  sontheast,  are  many  of  them  nuite  badly  infested  with,  for  the  most 
part,  chaff-Hcale  {Parlaioria  pergandiiy,  there  being  usually  a  relatively  small  numbo 
of  long-scale  (MytUaspis  gloverii)  mixed  with  the  other  species.  As  is  often  the  can, 
the  pi-oportions  of  thit*  mixture  of  species  remains  quite  constant  throughout  the  in- 
fested part  of  the  grove.  Now,  I  find  in  the  newly-infested  young  grove  these  two 
scales  mixed  in  about  the  same  proportions,  so  that  no  doubt  exists  in  my  mind  as  to 
the  source  of  their  infection.  As  to  the  manner  in  which  it  has  been  aooomplished,  I 
submit  that  if,  as  many  persons  think,  the  young  lice  are  transported  bodily  by  the 
winds,  we  would  have  had  a  very  diffei-ent  distribution  from  that  which  exists  upon  the 
older  trees.  The  larger  and  heavier  young  of  the  chaff-scale  would  have  been  car- 
ried to  a  less  distance  and  in  smaller  numbers  than  the  long  scale.  (There  have  been 
no  unusual  storms  or  very  high  winds  during  the  past  summer.)  Again,  iu  a  chance 
distribution  by  the  wind  I  can  see  no  reason  for  any  evident  connection  with  spider- 
web  shelters  such  as  I  have  mentioned.  Individual  scale-larvse  do  not,  as  far  as  I 
have  observed,  wander  far  in  search  of  such  protection,  and  do  not  need  it  until  the 
colony  becomes  snfflcientlv  numerous  to  attract  enemies  and  parasites.  The  part 
played  by  winds  is  evidently  a  secondary  one,  inasmuch  as  nearly  all  the  web-inhab- 
iting  spiders  make  use  of  I  he  wind  to  carry  themselves  and  their  bridges  of  web  from 
tree  to  tree,  and  the  spiders  transport  as  passengers  upon  their  bodies  the  migrating 
larve  of  the  scale  inseot. 

The  ageucy  of  winds  is,  as  just  stated,  a  seoondaiy  one  of  neat  im- 
portance in  transporting  spiders,  and  is  of  primary  value  in  tne  carry- 
ing of  infested  leaves  and  twigs  to  greater  or  less  distances.  That  tJie 
young  lice  are  blown  bodily  from  one  tree  to  another  by  heav>'  winds, 
as  formerly  supposed,  has  been  disprbven  by  the  experiments  of  Mr. 
Hubbard,  who  has  shown  that  they  will  cling  tenaciously  to  a  twig  or 
leaf  under  a  lieavy  blast  from  a  bellows  or  from  the  mouth. 

NATURAL  ENEMIES. 

The  Cottony  Maple  Scale  is  subject  to  the  attacks  of  very  much  the 
samenatural  enemies  as  other  scale-insects.  A  number  of  predaceons 
beetles  feed  upon  the  eggs  and  young  larvae.  We  have  observed  the 
common  lady-bird,  Chilocorm  hivnlneruSj  engaged  in  this  work,  and  also 
th<^  Ooccinellids  JTyperanpis  signata  and  R,  higeminatu.  In  addition  to 
these  Putnam  mentions  Anatis  15-punctata,  "the  larva  of  a  species  of 
Chrysopa^^^  and  "the  larvie  of  two  species  of  ReduviidmJ* 

The  interesting  lepidopterous  insect  DaJcrnma  cocddivora  Comstock, 
was  originally  bred  from  this  bark-louse.  Its  larvae  constmot  tubular 
passages  of  silk  and  wax  from  one  Pulvinaria  to  another  on  a  thickly 
infested  branch,  and  eat  both  the  eggs  and  the  waxy  filaments  which 
surroundthem.  Thisinsect  and  its  curious  habitwere  described  at  length 
by  Professor  Comstock  in  the  annual  report  of  this  Department  for  1879, 
])p.  241-243.  It  has  been  found  preying  upon  Pulvinaria  only  in  the 
vicinity  of  Washington,  but  in  Florida  destroys  both  a  lai^ . 
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on  magnolia,  a  Goccid  allied  to  Dacfylopius  and  the  common  <^  Turtle- 
back  scale'^  (Lecanium  hesperidum). 

Daring  the  past  season,  Miss  Murtfeldt  has  noticed  a  harvest  mit^  in 
great  numbers  feeding  upon  the  eggs  of  thi^  species  at  Kirkvood,  Mo. 
From  specimens  sent  to  the  Department,  this  mite  seems  to  belong  to 
the  genus  Empodes  and  is  allied  to  the  European  E,  hiemalis.  It  is  very 
minute  and  i)ale  reddish-yellow  in  color.  The  body  is  divided  into  four 
distinct  segments,  two  of  which  belong  properly  to  the  abdomen,  the 
last  one  being  the  largest,  the  first  the  smallest,  and  the  other  two  about 
equal  in  length.  The  division  between  the  last  two  segments  is  a  dis- 
tinct,  whitish,  transverse  line,  while  the  others  are  indicated  by  slight 
lateral  indentations  and  subdorsal  impressions  reaching  to  the  lateral 
margin,  of  the  same  pale  color.  This  is  probably  the  same  mite  noticed 
by  Miss  Smith,  and  mentioned  in  her  report  previously  cited. 

Two  true  parasites  are  known  to  infest  this  scale.  The  first  of  these, 
Coccophagus  lecanii  (Fitch),  is  very  common,  and  ordinarily  infests  the 
scales  in  great  numbers.  The  adult  insect  is  a  minute,  black,  four- winged 
fly,  marked  with  a  crescent-shaped  yellow  patch  in  the  middle  of  the 
body  above.  According  to  Putnam  there  are  two  broods  of  this  para- 
site each  season,  ttie  adults  appearing  in  May  and  August.  The  infested 
Uoe  become  more  or  less  inflated,  finally  turning  black  and  becoming 
rigid.  The  females  are  most  commonly  infested,  though  Putnam  states 
that  he  has  bred  the  parasite  from  the  male  scale. 

The  second  parasite  was  bred  by  Mr.  Putnam  after  the  publication  of 
his  article,  and  was  described  by  Mr.  Howard  in  his  paper  on  the  para- 
sites of  Coccids  (Ann.  Kept.  Dept.  of  Agr.,  1880,  p.  365^  as  Apkycus  pulr 
vinarice.  This  species  seems  to  be  rare  and  has  not  oeen  bred  since. 
It  is  minute,  dull-yellow  in  color,  with  a  dusky  abdomen  and  with  an- 
tennsB  variegated  with  brown  and  white. 

BEMEDIBS. 

The  principal  remedies  which  have  been  proposed  in  the  past  are, 
briefly,  heading  in  the  tree,  i.  e.,  cutting  off  the  branches,  and  drench- 
ing with  a  solution  of  whale-oil  soap  or  a  1  per  cent,  solution  of  carbolic 
add.  During  the  past  season,  however,  wo  have  recommended  nothing 
but  the  kerosene  emulsions  treated  of  in  a  previous  article,  and  these 
will  undoubtedly  give  better  satisfaction  than  anything  else  that  can  be 
used.  The  best  time  for  spraying  the  trees  will  be  while  the  young  are 
hatching,  late  in  May  or  early  in  June,  and  the  apparatus  described  in 
the  article  on  the  Cottonwood  Beetle  can  be  used  to  the  same  advan- 
tage here. 

THE  ORANBERRT  FRUIT-WORM. 

(Acr6ba>8%8  vaccinii  n.  sp.) 

Order  Lepidopteea  ;  Family  Phycid-3B. 

[Plate  1X5  Fig.  4.] 

ITS  HISTOBY. 

A  worm  seriously  injuring  the  fruit  of  the  cranberry,  something  as 
the  apple- worm  {Oarpocapsa  pomonella)  afi'ects  the  apples,  and  the  grape 
fruit- worm  (Lobesia  hotrana)  grapes,  has  long  been  known  to  cranberiy- 
growers,  but  has  hitherto  remained  undetermined.    It  ^^J^fef f^<©&le 
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Packard  (Eeport  XJ.  S.  Geol.  Surv.,  vol.  1878,  p.  526),  who  gave  an  out- 
line of  the  larva,  and  more  fully  in  Balletin  fTo.  4  of  this  Bureaa  (pp. 
2^29),  where  from  a  single  rubbed  female  specimen  of  the  moth  we  iu- 
(licated  that  it  probably  belonged  to  the  genus  Myelais.  A.  number  of 
specimens  of  both  sexes  rehired  the  past  summer  have  permitted  its 
positive  reference  to  the  allied  genms  AcrobasiSy  of  which  it  proves  to  be 
a  new  species. 

Mr.  Smith,  iu  his  report  which  follows,  has  recorded  some  further  ob- 
servations on  the  habits  of  the  species,  and  it  is  only  necessary  in  this 
connection  to  summarize  the  facts. 

The  eggs,  which,  like  typical  Tortricid  eggs,  are  flattened  and  con- 
form more  or  less  closely  to  the  object  to  which  they  are  attached,  are 
generally  laid  singly,  and  usually  in  the  calyx  of  the  forming  fruit, 
tliough  sometimes  on  the  surface  of  the  young  berry.  As  many  as 
a  dozen  may  be  laid  in  a  single  calyx,  however,  when,  as  with  Tor- 
tricid species,  they  often  overlap  each  other.  The  larva  works  in  the 
heart  of  the  berry,  and  goes  from  one  to  another,  ruining  from  three  to 
four  before  attaining  full  growth,  which  is  usually  consentaneous  with 
the  ripening  of  the  fruit.  It  stops  up  the  entrance  hole  with  silken 
web,  and  the  affected  berry  turns  prematurely  red  and  finally  shrivels 
and  drops.  Pale  at  first,  it  becomes  green  (with  more  or  less  pink)  with 
age,  and  attains  a  length  of  about  half  an  inch  (Plate  IX,  Fig.  4,  d). 

It  is  found  of  a^  sizes  during  autumn,  and  a  few  later  specimens  per- 
sist till  winter;  but  the  bulk  leave  the  ripening  berries  in  September 
and  October,  and  enter  the  ground,  where  each  hibernates  in  an  ovoid 
cocoon  of  silk,  covered  with  grains  of  earth  and  sand  (Plate  IX,  Fig. 
4,  g).  The  pupa  (Plate  IX,  Fig.  4,  e)  is  formed  the  following  spring,  and 
the  moths  issue  quite  regularly  during  the  month  of  June  or  by  the 
time  the  cranberries  are  forming. 

The  arsenical  mixtures  carefully  sprayed  during  June  and  July  in 
the  manner  already  indicated  in  these  reports,  so  as  to  reach  the  calyx 
cavity,  will  prove  the  most  satisfactory  preventive  of  this  insect's  inju- 
ries by  killing  the  young  larva  as  it  attempts  to  eat  its  way  into  the 
berry ;  while  experience  would  indicate  that  the  natural  growth  of  the 
berry,  together  with  the  effect  of  summer  rains,  will  rid  the  fruit,  as  it 
matures,  of  whatever  trace  of  the  poison  might  prove  injurious. 

DESCRIPTIVE. 

AcROBASis  VACCiNii  n.  sp.— General  color  and  appearance  of  A,  indiginella  Zell. 
(nebulo  Walsh),  but  a  somewoat  smaller  species,  with  primaries  usnaUy  narrower.  II 
may  be  distinguished  by  the  following  differences  as  compared  with  indiffineUa : 

Average  expanse,  15"".  Colors  of  a  colder  gray,  with  less  reddish-brown  or  tawny 
on  the  inner  portions  of  primaries,  and  with  the  pale  costal  parts  nearly  pore  whit^, 
so  as  to  contrast  more  fally  with  the  dark  shades,  and  to  more  folly  relieve  the  basal 
branch  of  the  forked  shade  on  inner  part  of  first  or  basal  line,  this  basal  branch  be- 
ing also  usually  darker  than  the  outer  or  posterior  branch.  The  triangular  costal 
])atch  from  the  basal  line  is  obsolete.  The  transverse  pale  lines  are  lees  clearly  de* 
fined,  and  the  terminal  is  nearer  the  posterior  border  of  the  wing,  i.  e.,  the  median 
Held  is  wider.  The  geminate  discal  dots  are  always  well  separated,  and  the  inner 
one  well  relieved  by  the  white  which  extends  around  it  on  the  darker  ground  and 
often  forms  an  annnlus.    The  oblique  shade  from  apex  is  less  clearly  defined. 

Described  from  sixteen  specimens  of  both  sexes,  reared  fi-om  cranbeirtes. 

Egg. — ^About  0.4""  long  and  0.3""  broad,  ovate  or  almost  circular,  andflatteoed  or 
plano-convex,  the  form  varying  with  the  surf  aco  of  attachment,  to  which,  while  plas- 
tic, it  partly  conforms.    Color  olive-green  or  brown. 

Larva. — Average  length  when  full  grown  10"".  Convex  above,  flattened  beneath. 
Surface  of  body  minutely  granulate,  with  a  dull  somewhat  greasy  appearance.  Color 
varying  from  greenish-yellow  to  olive-green,  reddish  or  browni^,  being  generally 
darkest  towaroSs  the  anal  end.    Head  yellow,  polishedi  somewhat  lighter  towards  th«» 
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moiitli,  with  the  sntnres  of  the  clypeas  sligbtl^r  brown  and  the  anterior  ansles  of  the 
bead  dUtinctly  so ;  labcnm,  antenna),  and  palpi  white;  mandibles  yellowish  at  base, 
becoming  blaoklsh  toward  tip.  Ocelli  black.  Cervical  shield  somewhat  paler  than 
the  beao^  almost  colorless  anteriorly,  its  median  line  scarcely  paler,  without  any 
markin;^  except  a  brownish  or  blacliish  wart  a  little  in  front  above  the  stigma.  Ana! 
plate  of  same  color.  Stigmata  extremely  small,  except  first  and  lost  pair,  oval  and 
psle  brown.  Piliferons  warts  only  about  one-half  the  size  of  sticmata,  very  palo 
brown  and  polished,  each  simporting  a  fine  hair  of  a  faintly  yellowish  color,  of  which 
thoee  on  the  posterior  row  of  warts  arc  much  the  longest,  and  are  directed  forward. 
Similar  lone  hairs  are  also  on  the  head,  thorax,  around  the  margin  of  the  uual 
plate,  and  along  the  sides  of  the  body.    Legs  concolorons  with  body. 

P«/Ni.~Average  length  7»™ ;  brownish-yellow ;  stigmata  brown.  A  dorsal,  dark 
brown,  y^nsverse  band  anteriorly  on  last  joint.  Tip  broad,  almost  straight,  having 
s  sQiall  €>oth  at  each  angle,  and  along  ite  inferior  edge  four  tine  yellowish-brown 
bristles  twisted  and  directed  forward.    Abdomen  shallowly  pnnctate. 

In  the  series  of  American  Phycids  this  species  naturally  follows 
indiginella^  and  it  is  at  once  distinguished  from  this,  from  juglancUs 
Le  Baron,  and  from  fallouella  Ragonot,  its  nearest  European  ally,  by 
the  obsolescence  of  the  triangular  costal  patch. 

Mr.  Orote,  in  his  last  "  Check  List  of  North  American  Moths,'^  has 
suppressed  AoroboHs  Zeller  and  referred  this  little  gioup  of  Phycids  to 
^^PkycU  Haw.^  He  ha«  also  made  juglandis  a  variety  of  indiginella. 
Both  acts  are  totally  unjustifiable,  and  illustrate  the  general  untrust- 
worthiness  of  his  work.  Phycis^  as  a  genus,  was  founded  by  Fabricius, 
aod  Haworth^s  Fhycis  comprised  nearly  all  the  species  of  the  family, 
and  the  name  has  long  been  abandoned  in  modem  more  exact  classifi- 
cations, while  the  full  descriptions,  figures,  and  larval  histories  of 
indigtnella  and  juglandis  in  our  Fourth  Report  on  the  Insects  of  Mis- 
souri (pp.  38-43)  prove  beyond  all  question  the  specific  value  of  both. 

There  is  a  Nephopteryx  vacciniella  Zeller  on  Vaccinium  uligifiosum  in 
Europe,  and  for  this  reason  we  have  dropped  the  conventional  termina- 
tion in  the  name  of  our  species. 


THE  LARGER  WHEATSTRAW  ISOSOMA. 

{Isosoma  grande  Riley.) 

Order  Hymbnoptbbaj  Family  CHAXciDiD-ffi. 

[Plate  VII,  Figs.  2,  3  j  an^  Plate  Vm,  Figs.  3,  4.] 

While  the  phytophagic  habit  in  the  genus  Isosoma^  as  exemplified 
in  the  common  join^worm,  has  of  late  years  been  fully  accepted  and 
considered  proved  in  this  country,  it  still  meets  with  objectors  in 
Europe,  who  maintain,  on  the  general  principle  of  unity  of  habit  in  the 
same  family,  that  it  must  be  parasitic.  While  we  felt  no  doubt  on  the 
subject  ourselves,  we  yet  deemed  it  desirable  to  get  such  absolute 
proof,  by  watching  the  oviposition  of  the  female  and  the  development, 
from  the  egg  on,  as  could  not  be  controverted,  and  would  leave  no  pos- 
sible room  for  any  further  question  in  the  matter.  We  therefore  par- 
ticularly instructed  one  of  our  field  agents,  Mr.  F.  M.  Webster,  to  care- 
fully make  the  necessary  field  observations,  and  it  will  be .  seen  from 
his  report,  which  follows,  that  he  has  succeeded  in  doing  so.  We  may 
here  mention  that  our  own  previous  observations  on  Isosoma  tritici^  in 
^'hich  we  have  examined  the  larvae  of  various  ages  invariably  feeding 
in  the  stalk  with  no  sign  of  other  insect  that  it  was  feeding  on,  were, 
in  oar  Jadgmeut,  amply  sufficient  to  settle  the  question ;  but  Mr.  Web- 
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fiter  has  been  able  to  witness  the  female  in  the  act  of  ovipositiug,  and 
from  specimens  received  from  him  we  have  been  able  to  fully  verify  the 
conclusions  that  we  previously  came  to.  The  matter  is  of  no  slight 
economic  importanco,  as  already  shown  by  Harris,  Fitch,  and  Walsh; 
for,  on  the  assumption  that  the  genus  is  parasitic,  it  will  be  manifestly 
unwise  to  burn  the  stubble  in  which  many  of  the  larvae  liibeniate,  or  to 
burn  the  straw  after  the  grain  has  been  harvested,  since  in  such  straw 
there  also  remain  a  large  number  of  hibernating  individuals.  If,  how- 
ever,  as  it  is  now  abundantly  proved,  the  genus  is  phytophagic,  these 
measures  at  once  acquire  importance  as  means  of  averting  future 
injury. 

Mr.  Webster's  observations  have  been  jmade,  mot  only  upon  triiici 
Kiley,  but,  as  will  be  seen  from  his  report,  also  upon  another  species  of 
larger  size.  This  we  have  recently  described  under  the  above  name,  in 
the  Dcccinber(1884)  number  of  the  Bulletin  Brooklyn  Entomological 
Society  (Vol.  VII,  p.  Ill)  from  which  we  reproduce  the  description: 

IsosoMA  GRANDE  D.  8p. — i^cwafc— Length  of  body  4.2'"'",  expanse  7.6°»".  An- 
toniijp  ratlier  more  slender  and  loss  olavatc  than  in  Intioi  and  but  half  the  length  of 
thorax.  Thorax  with  the  inesonotum  slightly  more  ruguloac ;  wings  larger  and  le&> 
hyaline  than  in  the  winged  specimens  of  triiiciy  the  veins  extending  to  outer  third,  the 
submargiual  nearly  four  times  as  long  as  marginal;  legs  with  the  femora  less  swollen. 
Abdomen  not  so  long  as  thorax,  stouter  than  in  triiioij  ovate -acuminate,  approaching 
typical  Eurytoma.  Less  hairy  than  triticij  especially  about  the  legs,  the  hairs  of  s£- 
domen  being  leas  numerous,  less  regular,  and  shorter.  Coloration  similar  to  that  of 
tritici,  but  brigliter  and  more  highly  contnistiiig,  the  prouotal  spot  larger  and  brighter 
yellow,  tlio  jx-'dicel  of  anteuna3  yellow  and  the  femora  with  a  definit-ely  limiteusub- 
'»val,  yellowish  spot  below,  near  the  tip,  extending  two-fifths  the  length  of  femur  on 
fVont  pair,  smaller  on  middle  pair  and  still  shorter  and  less  definite  on  posterior  pair. 

Lan^a. — Greenish-yellow  in  color.  Average  length,  6™" ;  otherwise  of  same  propor- 
tions and  .structure  as  in  iritici. 

Pupa. — Average  length  5'°*".  Except  in  larger  size  and  ample  wing-pads  undid- 
tinguishablo  from  that  of  tritici. 

Described  from  twenty-four  females,  reared  from  wheat -stems  in  June,  and  taken 
by  Mr.  F.  M.  Webster  at  La  Fayette,  Ind.  *  *  *  Its  larger  size,  stonier  bnild, 
aside  from  the  other  characters  mentioned  readily  distinguish  it,  however;  while 
from  hordei  Harris,  vitie  Sannders,  and  elymi  French,  it  is  stiU  more  readily  dis- 
tinguished. 

The  fij^ures  which  we  have  prepared  (Plato  VII,  Figs.  2, 3;  and  Plate 
YIII,  Figs.  3,  4)  very  well  illu.strate  the  mode  of  oviposition,  aud  the 
larval,  pupal,  and  adult  characters.  The  ovipositor  is  thrust  in  an  almost 
straight  line  through  the  wall  of  the  straw  and  reaches  to  the  heart  or 
pith,  without,  however,  ])enetrating  it.  The  length  of  the  inserted  parts 
generally  exceeds  l"""*,  the  entire  length  of  the  ovipositor  being  about 
1.6'"'". 

The  efj^g,  as  carefully  studied  in  females  that  were  ovipositing,  is  of 
the  ordinary  ovoid  form,  but  characterized  by  a  pedicel  variable  in 
length  but  generally  twice  as  long  as  the, bulbous  or  ovoid  portion, 
jls  apical  end  is  also  furnished  with  a  distinct  hook,  the  function  »>■* 
which  is,  in  all  i)robability,  to  hold  it  in  the  plant  tissue  while  the  ovi- 
positor is  being  withdrawn. 

It  may  be  here  stated  as  an  interesting  fact  that  of  the  specimens  so 
ihr  reared  both  of  tritici  and  grande  all  are  females,  and  whether  or  not 
there  is  any  dimorphic  relationship  between  these  two  forms  is  a  ques- 
tion which  future  observations  alone  can  decide.  The  probabilitii\s 
are,  however,  that  there  is  no  connection  between  them;  for,  on  the  as- 
fiumption  that  they  represent  alternate  generatiouS|  we  should  expect 
the  one  or  the  other  to  comprise  both  sexes. 
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SILK'OULTUBE. 

Until  the  middle  of  July  of  this  year  the  work  and  correspondence 
relating  to  sericiculture  were  kept  up  by  the  ordinary  force  of  the  Bu- 
reau. In  response  to  applications,  silk- worm  eggs  were  sent  in  upwards 
of  twelve  hundred  packages  to  some  two  hundred  persons,  most  of  whom 
were  supplied  with  samples  of  six  different  races  for  comparison. 

Beports  have  been  received  from  very  few  of  these,  so  that  it  is  im- 
possible to  say  what  the  general  result  of  their  experience  has  been. 

In  August,  1883,  it  was  found  necessary  to  issue  a  fourth  edition  of 
our  Manual  of  Instruction  for  the  Production  of  Silk  (Special  Report  No. 
Oof  this  Department).  Of  the  one  thousand  copies  then  printed,  more 
than  nine  hundred  have  been  sent  out  in  answer  to  applications  m)m  all 
parts  of  the  country. 

The  work  of  the  Bureau  in  the  distribution  of  literature,  ^ilk-worm 
eggs,  &c,  which  has  been  maintained  without  any  special  Congressional 
aid  heretofore,  can  this  year  be  more  easily  and  extensively  carried  on, 
owing  to  an  act  approved  June  5, 1884,  "  for  the  encouragement  and  de- 
velopment of  the  culture  and  raising  of  raw  silk,"  which  appropriated 
$15,000  for  this  purpose.  Under  this  act,  Mr.  Philip  Walker  was  ap« 
pointed  a  special  agent,  and  will,  with  the  necessary  clerical  force,  give 
hie  entire  time  to  the  work  of  the  Silk  Division  of  this  Bureau. 

The  operations  necessary  to  the  manufacture  of  raw  silk  are  being 
studied  as  their  importance  demands,  and  it  is  our  intention  to  estab- 
lish a  small  experimental  filature  on  the  grounds  of  the  Department  in 
order  to  advance  the  study  of  this  subject 

A  most  important  feature  in  the  successful  raising  of  silk-worms, 
and  one  which  experience  teaches  should  receive  the  attention  of  any 
Government  wishing  to  encourage  the  industry,  is  the  production  of 
healthy  eggs,  for  d^tribution  among  sericiculturists.  The  Mulberry 
Silk-worm  is  subject  to  two  diseases  which  at  different  times  have 
wrought  havoc  in  Europe  and  the  East.  These  are  the  p6brine  and 
the  flacberie.  They  are  caused  by  the  presence  of  minute  parasitic 
oriranisms,  the  nativre  of  which  was,  for  several  years  prior  to  1870, 
thoroughly  studied  by  the  French  savant,  Pasteur,  under  the  direction 
of  the  Academy  of  Sciences.  While  he  has  found  no  means  of  curing 
these  diseases  once  they  have  appeared,  he  has  given  us  a  method  of 
preventing  their  passage  from  one  generation  to  another,  and  experi- 
ence has  shown  that  his  methods  are  satisfactory.  The  methods  set 
forth  by  him.  and  the  rules  laid  down  for  the  production  of  healthy 
eggs  are  rigorously  observed  in  all  sericicultural  countries  of  Europe, 
although  the  eggs  bring  a  higher  price  as  the  result  of  the  great  oare 
entailed  by  these  processes. 

Feeling  the  importance  of  distributing  only  such  eggs  as  are  known 
to  be  pure,  and  on  account  of  the  rarity  of  eggs  produced  in  America 
after  Pasteur's  processes,  the  eggs  for  distribution  the  coming  winter 
have  been  purchased  from  reliable  French  houses,  and  are  known  to  be 
of  good  stock. 

As  bearing  on  the  measures  taken  by  other  Governments  in  aid  of 
silkculture,  a  report  made  to  his  chief  by  Mr.  Agostini,  secretary  to  the 
consul-general  at  Paris,  and  relating  to  the  French  experimental  sta- 
tions, 5dll  prove  of  interest  in  this  connection,  and  is  reproduced  farther 
<m. 

We  would  wish  again  to  call  your  attention  to  a  subject  to  which  we 
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referred  in  our  report  for  the  j'ear  1878.  At  that  time,  referring  to  the 
lack  of  a  lioiuo  market  for  cocoons,  we  made  the  following  suggestiou: 

"As  a  means  of  meeting  the  difficulty,  1  have  urged,  and  would  urge, 
that  Congress  give  to  this  Department  the  means  to  purchase,  erect, 
and  appoint  with  skilled  hands,  on  the  Department  grounds,  a  SDiall 
filature  or  reeling  establishment.  In  snch  an  establishment  reelei-s 
could  be  trained,  and  the  cocoons,  at  first  raised  from  eggs  distributed 
b3'  the  Department,  could  be  skillfully  reeled  and  disposed  of  to  our 
manufacturers.  A  market  would  thus  be  formed  for  the  cocoons  raised 
in  different  parts  St  the  country,  and  a  guarantee  be  given  to  those  who 
choose  to  embark  in  silk-culture  that  their  time  would  not  be  thrown 
away.  All  industries  should  be  encouraged  in  their  infancy ;  and  for 
the  first  few  years,  or  until  the  silk  industry  could  be  considered  well 
established,  the  cocoons  should  be  ])aid  for  at  the  Euroi>ean  market 
rate,  plus  the  cost  of  reeling.  •  •  •  This  last  should  be  lookiMl 
upon  as  a  premium  offered  by  the  (xovernment  to  the  raisers,  in  order 
to  stimulate  the  industry  until  such  time  as  the  reeling  might  be  safely 
left  to  private  enterprise,  when  Government  encouragement  could  be 
withdrawn.'^ 

The  correspondence  of  the  Bureau  very  fully  shows  that,  once  a  hoDie 
market  for  cocoons  has  been  established,  one  of  the  great  obstacles  now 
existing  to  success  in  silk-culture  will  have  been  removed. 

There  is  but  one  way  to  create  this  home  market,  and  that  is  the 
erection  of  filatures  for  turning  the  co'coon  into  raw  silk.  The  great 
obstacle  to  this,  the  high  price  of  labor,  will,  we  have  some  reason  to 
believe,  be  largely  removed  by  recent  improvement8  in  the  automatic 
silk-reeling  machinery  invented  by  Mr.  E.  W.  Serrell,.jr.,  of  Kew  York, 
now  resident  in  the  south  of  France.  Eeferring  to  this  machinery,  Mr. 
Consul  Peixotto,  of  Lyons,  France,  wrote  to  the  Department  of  State, 
under  date  of  October,  1880,  as  follows : 

"But  how  can  we  overcome  the  competition  of  Europe  and  Asia  with 
regard  to  labor?  I  am  happy  to  be  able  to  answer  this  question  here 
and  now. 

"  In  the  month  of  June  last,  recommended  by  the  Department  of  State, 
which  under  the  present  administration  has  done  4M>  much  to  encour- 
age our  home  manufactures  and  develop  our  foreign  trade,  and  pro- 
vided with  letters  by  the  Commissioner  of  Agriculture,  there  came  to 
Europe  a  young  American  engineer,  who,  l^fore  leaving  home,  had 
already  given  much  time  and  study  to  the  subject,  and  who  since  has 
devoted  several  months  to  visiting  and  carefully  inspecting  the  princi- 
pal filatures  of  France  and  Italy.  This  gentleman,  Mr.  Ed  wait!  W. 
Serrell,  jr.,  of  New  York,  believed  it  possible  to  invent  machinery  which, 
by  the  use  and  application  of  electricity ^  would  not  only  overcome  exist- 
ing difficulties,  produce  a  superior  quality  of  thread,  but  solve  at  the 
same  time  the  all-important  labor  question,  and  render  silk-reeling  in 
the  United  States  as  possible  and  profitable  as  anywhere  else  in  the 
world. 

"  It  affords  me  very  great  satisfaction  to  say  that,  in  my  judgment,  Mr. 
Serrell  has  at  length  been  successful,  and  that  very  shortly  this  fact  will 
be  abundantly  andincontestably  proven,  both  for  the  now  unhappy  and 
rapidly-declining  silk-reeling  industry  of  Europe,  as  well  as  for  the,firom 
an  American  point  of  view,  still  more  important  and  valuable  interest, 
the  successful  planting  of  silk  iudustry  in  the  United  States  in  all  it8 
varied  stages  and  branches,  from  the  mulberry  tree,  the  magnanene  or 
hatching-house,  the  reeling-millj  to  a  still  higher  perfection  than  wh&t  we 
have  already  attained  in  the  fabrication  of  tissues.    What  the  ootton- 
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gin  has  done  for  cotton,  which  with  as  ninety  years  ago  hardly  had  a 
commercial  value,  the  Serrell  invention  may  yet  do  for  silk,  and  the 
United  States  become  as  preeminent  for  the  latter  and  costlier  product 
as  for  the  former  and  cheaper  culture.'* 

We  had  the  pleasure  of  meeting  Mr.  Peixotto  last  summer  at  Lyons, 
and  found  that  he  ha«  yet  the  same  faith  in  the  Serrell  invention,  and 
the  present  favor  with  which  this  machine  is  regarded  by  the  ultra-con- 
servative merchants  of  Lyons  would  seem  to  bear  Mr.  Peixotto  out  in 
his  prophecy. 

Letters  are  constantly  being  received  from  all  parts  of  the  country 
urging  that  the  Gk>vemment  use  the  means  at  its  disposal  to  assist  in 
some  way  the  creation  of  a  home  market. 

Some  private  attempts  have  been  made  to  establish  filatures,  and  the 
most  successful  seems  to  be  that  of  Mr.  J.  Herberlin,  of  New  Orleans. 

Beferring  to  his  work  for  this  year,  he  writes :  "  I  continue  with  great 
saccess  in  the  sericicultural  industry.  My  crop  of  cocoons  was  abundant. 
1  have  made  choice  grain,  of  which  I  keep  a  certain  quantity  to  dis- 
tribute. My  spinning-mill  is  in  operation  and  using  the  products  of 
1884.  I  persist  in  this  industry,  and  strive  to  sptcad  it,  as  it  promises 
a  great  increase  of  resources  to  the  United  States.  J  can  raise  on  the 
leaves  furnished  by  my  mulbeny  plantation,  over  three  millions  of 
worms.  In  this,  its  second  year,  I  hatched  sixty  ounces  of  eggs,  and 
that  has  produced  5,117  pounds  of  cocoons,  and  every  year  I  can  do 
more.  •  •  •  I  employ  in  my  spinning-mill  nineteen  hands,  and  dur- 
ing the  time  of  silk-worm  raising  one  hundred  and  twenty  to  one-hun- 
dred and  twenty-five  persons." 


RUST  OF  TEE  ORANGE. 

By  H.  G.  Hubbard,  Special  Agent. 

[Plate  I;  and  Plato  IX,  Fig.  6.] 

NATUEE  OP  RUST, 

Discoloration  of  the  Fruit — ^The  brownish  discoloration  of  the  rind  of 
oranges,  familiarly  known  under  the  name  of  <*rust,"  has,  since  the 
production  of  this  firuit  became  an  important  industry  in  Florida,  given 
great  concern  to  the  x)roducers,  and  occasions  annually  serious  loss  by 
affecting  injuriously  the  salableness  of  the  fruit.  In  appearance  the 
rust  varies  from  a  light  or  dark-brown  stain  beneath  the  cuticle,  to  a 
rough  incrustation  resembling  an  exudation  of  resinous  gum  upon  the 
surface.  In  the  former  case  the  golden  color  of  the  ripe  orange  is  more 
or  less  obscured,  and  in  the  latter  entirely  destroyed  by  the  discolor- 
ation. When  entirely  coated  with  rust  the  surface  becomes  finely  chap- 
ped and  roughened,  giving  to  the  unripe  fruit  a  likcDess  to  russet  ap- 
ples. 

The  season  during  which  rust  makes  its  appearance  includes  nearly 
the  entire  period  of  growth  of  the  fruit,  beginning  in  early  summer, 
when  the  fruit  has  attained  less  than  onethim  its  full  size,  and  coiitin- 
ning  late  into  autumn.  Its  most  rapid  increase  is,  however,  in  August 
and  September,  as  the  orange  approaches  maturity.  Rarely  is  there 
any  real  increase  after  the  rind  begins  to  ripen,  although  the  discolor- 
ation usually  attracts  attention  just  at  this  time,  and  frequently  occa- 
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sions  unnecessary  alarm.  On  the  oontrary,  there  is  always  a  peroep- 
tible  brightening  as  the  fruit  attains  its  full  color,  and  oranges  slightly 
affected,  or  affected  very  early  in  the  season,  when  Ailly  ripe  show  but 
little  trace  of  rust. 

Is  Bust  a  Funaus.  or  an  Exudation  of  Oum  f — The  term  "  rust  ^  is  v«ry 
indefinitely  applied  to  a  great  variety  of  plant  diseases,  some  of  whicli 
are  clearly  due  to  the  presence  of  fangi,  and  others  are  considered  path- 
ological conditions  of  the  plant,  attributable  to,  for  tiie  most  part,  un- 
known or  conjectural  conditions  of  soil  or  climate. 

A  good  example  of  the  first  class  is  found  in  the  common  and  yery 
destructive  rust  of  the  fig.  Any  one  who  will  take  the  trouble  to  ex- 
amine with  a  good  glass  the  brown  discoloration  upon  the  surface  of 
the  leaves,  may  easily  detect  the  sacks,  or  asci,  of  the  fungus,  filled  to 
bursting  with  the  spores,  or  pouring  them  out  upon  the  surfiiuse. 

Nothing  of  this  kind  is  seen  upon  the  leaves  or  rusted  firoit  of  the 
orange.  A  microscopic  examination  of  the  fruit-rind  reveals  no  forms 
of  fungus,  but  shows  the  oUcells  to  be  more  or  less  completely  emptied 
of  their  contents,  and  the  outer  layers,  the  epithelial  cells,  clogged  with 
brownish  resin,  or  entirely  broken  up.  and  divided  by  fissures,  which 
permit  evaporation  of  the  fluids  from  the  underlying  cells.  The  rind  of 
rusted  fruit,  therefore,  shrinks  and  toughens,  and  loses  by  evapora- 
tion or  oxidation  the  greater  part  of  its  essential  oiL 

THE  OBiaiN  OF  BUST. 

Reasons  for  considering  it  the  Work  of  a  Mite. — ^If  we  examine  critically 
with  a  hand  lens  of  considerable  magnifying  power  the  surface  of  a 
rusted  orange,  we  will  find  here  and  there  in  the  depressions,  groups  of 
minute  white  filaments  adhering  closely  to  the  rind.  Carefully  trans- 
ferring one  of  these  filaments  to  the  stage  of  a  compound  microscope, 
and  applying  a  power  of  several  hundi*ed  diameters,  the  character  of 
the  object  is  clearly  shown.    It  is  the  cast  skin  of  an  insect. 

If  the  examination  chance  to  be  made  in  winter,  when  the  fruit  is 
ripe,  the  number  of  these  exuviae  will  not  be  strikingly  great.  But  if 
made  in  autumn  or  late  summer,  the  surface  of  every  orange  showing 
rust  will  be  found  thickly  sprinkled  with  them,  and  we  shall  be  forced  to 
conclude  that  we  have  before  us  the  relics  of  a  numerous  colony,  which 
at  some  former  period  infested  the  fruit. 

Extending  the  examination  to  fruit  that  as  yet  shows  no  indication 
of  rust,  we  will,  if  the  season  is  not  too  far  advanced,  obtain  abundant 
confirmation  of  this  conclusion,  and  find  these  colonics  in  the  full  tide 
of  their  existence.  The  former  occupants  of  the  cast  skins  prove  to  be 
elongate  mites,  of  honey-yellow  color,  too  minute  to  be  seen  as  indi- 
viduals with  the  unassisted  eye,  but  visible  in  the  aggregate  aa  a  fine 
golden  dust  upon  the  surface  of  the  fruit. 

The  Mite  on  the  Leaves. — Having  tracked  the  mite  by  means  of  its 
telltale  exuviae,  and  detected  it  at  work  upon  the  fruit,  if  we  turn  our 
attention  to  the  leaves  it  needs  no  prolonged  search  to  discover  it  here 
also,  and  in  even  greater  abundance.  In  fact,  it  is  evidently  upon  the 
leaves  that  the  mites  exist  and  propagate  throughout  the  year;  for  not 
only  are  they  found  upon  £i*uiting  trees,  but  upon  plants  of  all  ages,  in 
the  nurser\  a«  well  as  in  the  grove. 

Nothing  ^resembling  the  rust  of  the  fruit  follows  their  attacks  upon 
the  leaves.  Each  puncture  of  the  mites  gives  rise  to  a  minute  pimple 
or  elevation,  vstntil  the  surface  of  the  leaf  becomes  finely  corrugated, 
loses  its  gloas,  and  assumes  a  corroded  and  dusty  appearance. 
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This  tarniahed' appearance  of  the  foKage  is  very  cliaracteristic,  and 
remains,  a  permanent  indioatiou  of  their  depredations,  after  the  mites 
themselves  have  disappear^. 

Fir$t  appeara/nce  of  Mites  an  the  Fruit. — From  the  time  when  the 
cellular  strnctnre  of  the  rind  has  completely  developed,  and  the  oil-cells 
have  begnii  to  fill,  until  the  fruit  is  far  advanced  in  the  process  ot 
ripening;  in  other  words,  from  early  spring  until  late  in  autumn,  it  is 
liable  to  attacks  oi  the  mites,  but  it  is  in  the  intermediate  period  of  its 
growth  that  the  fruit  offers  conditions  most  favorable  to  their,  increase. 

Attacks  qf  the  Mite  always  followed  by  Rust, — ^The  evidence  that  rust 
follows  as  a  sequence  upon  the  depredations  of  this  mite  is  circumstan- 
tial rather  than  direct,  but  it  is  also  cumulative.  Oranges  marked  and  « 
kept  under  observation,  but  allowed  to  remain  upon  the  tree,  have  in 
all  cases  rusted  after  being  overrun  by  the  mites.  Those  upon  which 
no  mites  made  their  appearance  remained  bright  to  maturity. 

A  very  large  number  of  observations  show  a  close  connection  between 
the  occurrence  of  mites  upon  the  foliage  and  rust  on  the  fruit,  so  that  it 
may  be  stated  as  a  rule,  when  the  foliage  of  a  tree  retains  its  gloss,  the 
fruit  also  will  be  bright,  and,  conversely,  when  the  condition  of  the 
leaves  indicates  the  presence  of  mites  in  great  numbers,  the  fruit  will 
b6  discolored. 

This  is  found  to  be  true,  not  only  of  the  entire  tree,  but  of  restricted 
portions.  Thus  the  upper,  the  lower  branches,  or  one  side  of  an  orange 
tree  may  produce  rusty  fruit  while  that  on  the  other  parts  of  the  tree 
remains  bright.  In  such  cases  there  will  always  be  a  marked  difference 
in  the  condition  of  the  foliage  upon  the  two  portions,  and  the  leaves 
surrounding  the  affected  firuit  will  indicate  inore  or  less  clearly  the 
work  of  the  mites. 

Other  and  perhaps  more  conclusive  reasons  for  considering  the  mite 
responsible  for  rnst  will  be  better  understood  when  the  habits  of  the 
mite  itself  have  been  considered. 

Interval  between  the  Disappearence  of  the  Mites  and  the  Appearance  of 
Rust — As  haJB  been  already  indicated,  the  mites  do  not  permanently 
infest  either  the  surface  of  the  leaf  or  the  rind  of  the  fruit,  but  w  ander 
off  to  fresh  feeding-ground  when,  through  their  combined  attacks,  all 
the  accessible  oil-cells  have  been  emptied  of  their  contents,  or  the  tissues 
have  been  too  much  hardened  by  advancing  maturity  to  be  easily  pene- 
trated by  their  beaks. 

The  effects  of  their  punctures  upon  the  cellular  structure  of  the  plant, 
however,  continue  after  their  departure,  and  upon  the  fruit,  rust  de- 
velops with  a  varying  interval,  depending  possibly  upon  the  relative 
humidity  of  the  air.  Usually  the  discoloration  is  very  apparent  after 
the  lapse  of  a  week,  and  the  rind  continues  to  harden  indefinitely,  or  as^ 
long  as  it  is  exposed  to  the  air.  iC39**  • 

THE  RUST  MITE.  t^feji'/ 

l>e»m/i(*on.— The  so-called  rust  insect  (Plate  IX^  Fipf.  6,  a  &)  is  a  four-  ^* 
fegged  mite,  honey-yellow  in  color,  and  about  three  times  as  long  as  broad. 
The  boily  is  cylindrical,  widest  near  the  anterior  exti^emity,  and  tapers 
jiehind,  terminating  in  two  small  lobes,  which  assist  the  auiuial  in  crawl- 
ing and  enable  it  to  cling  firmly  to  the  surface  upon  which  it  rests. 
^  fix)nt  is  prolonged  in  a  conical  protuberance,  which  appears  to  be 
imposed  of  two  closely-applied  lobes.  The  upper  surface  at  its  widest 
part  is  marked  on  each  side  with  shallow  depressions,  which  are  faintly 
prolonged  on  the  sides  and  reach  nearly  to  the  terminal  lobes.    The 
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abdomen  consists  of  aboat  thirty  segments.  The  beak,  a  s)iort,  carved 
tube,  is  nsnally  r.etract^  between  the  organs  of  the  month.  The  latter 
form  a  tmncated  cone,  concealed  from  above  by  the  projection  of  the 
front,  and  difficult  to  resolvo  into  its  component  p'arts.  Under  high 
powers  it  can  be  seen  to  consist  of  at  least  two  tliick  lobes,  which  in  the 
living  mite  have  a  reciprocal  forward  and  back  movement. 

The  two  pairs  of  legs  are  placed  close  together,  at  or  very  near  the 
anterior  extremity,  and  project  forwards.  They  are  fonr-jointed,  and 
terminate  in  a  curved  spine,  with  opposing  bristles.  (Plate  IX,  Fig. 
5,  c.)  The  intermediate  joints  bear  one  or  two  very  long,  curved  bristles. 
Several  fine  bristle-hairs,  arising  from  the  under  sui^ace  of  the  body, 
*  curve  upwards  at  the  sides,  and  two  very  long  bristles  at  the  caudal  ex- 
tremity ,curving  downwards,  are  trailed  after  the  mite  as  it  crawls. 

The  length  of  the  adult  mite  is  0.14°»"  (i^z  inch).  The  young  do  not 
differ  essentially  in  structure  from  the  adult  mites,  but  are  thick  and 
short,  almost  cordiform,  and  the  legs  are  very  short. 

The  eggs,  which  are  deposited  singly  or  in  little  clusters  upon  the 
surface  of  the  leaves,  are  spherical,  transparent,  with  a  yellow  tinge* 
Their  diameter  is  more  than  half  that  of  the  mite  at  its  widest  part,  and 
they  probably  increase  in  size  by  the  absorption  of  moisture  after  they 
are  laid,  otherwise  the  body  of  the  mite  could  not  contain  more  thaa 
three  or  four  fully-developed  ova.  The  embryo  is  curved  within  the 
egg,  its  head  slightly  overlapping  the  tail.    ^Plate  IX,  Fig.  5,  d.) 

Life-history, — In  hot  weather  the  eggs  hatcn  in  four  or  five  days,  but 
in  winter  their  development  is  more  or  less  retarded  by  cold,  although 
it  is  not  entirely  arrested  even  by  frost,  and  the  duration  of  the  egg 
period  seldom  exceeds  two  weeks. 

The  young  mites  are  bright,  translucent  yellow  in  color.  Within  a 
week  or  ten  days  they  undergo  a  metamorphosis  or  molt,  during  which 
the  animal  remains  dormant  for  about  forty-eight  hours.  With  its  legs, 
which  are  placed  close  together,  and  sti'etched  out  in  line  witii  the 
body,  and  with  its  two-lobed  anal  proleg,  it  clings  closely  to  the  surface 
of  the  leaf.  The  form  becomes  more  elongate  and  spindle-shaped.  The 
body  of  the  transforming  mite  separates  from  the  old  skin,  which  be- 
comes pellucid  and  empty  at  the  extremities,  and  finally  splits  longi- 
tudinally, releasing  the  renovated  mite.  The  rejected  pellicle  is  left 
firmly  adhering  to  the  surface  on  which  it  rests,  but  is  in  time  removed 
by  the  action  of  the  weather,  and  much  sooner  from  the  leaves  than 
from  the  rind  of  fruit. 

Tiie  adult  mite  is  slightly  darker  than  the  young  in  color,  and  be- 
comes more  opaque  as  it  grows  older.  Ko  sexual  differences  have  been 
distinguislied,  nor  has  the  act  of  coupling  been  observed. 

Owing  to  the  difficulty  of  confining  the  mites  without  interferiiiir  with 
the  conditions  necessary  to  their  existence,  it  has  not  been  possible  to 
determine  the  duration  of  their  lives.  It  is,  however,  safe  to  conclude 
that  they  live  several  weeks  after  reaching  the  adult  stage.  The  num- 
ber of  eggs  deposited  is  also  uncertain,  but  it  is  probably  not  abnormal, 
and  the  enormous  populousness  of  their  colonies  must  be  attributed  to 
rapid  development,  and  comparative  immunity  from  enemies  and  para- 
sites, rather  than  to  excessive  fecundity. 

Food, — This  evidently  consists  of  the  essential  oil  which  aboands  in 
all  succulent  parts  of  the  orange  and  its  congeners,  and  which  the  mites 
obtain  by  penetrating  with  their  sucking  l>eaks  the  iu>lls  that  lie  im- 
mediately beneath  the  epidermis.  That  they  do  not  feed  upon  the  chlo- 
rophyl,  is  shown  by  the  color  of  their  intestinal  contents,  which  has  no 
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tinge  of  green,  but  a  clear  yellow,  unmistakably  indicating  the  source 
from  which  it  came. 

Wandering  Habits. — ^While  engaged  in  feeding,  the  mites  remain  qui- 
escent for  a  length  of  time  varying  from  a  few  minutes  to  half  an  hour. 
Tbey  then  move  on  a  short  distance  and  again  become  motionless.  If 
disturbed  they  have  a  habit  of  erecting  themselves  upon  the  leaf,  cling- 
ing to  its  snrf^Etce  only  by  the  anal  prolog.     . 

When  dissatisfied  with  their  surroundings,  or  when  food  becomes 
scarce,  they  wander  restlessly  about,  and  undoubtedly  travel  to  consid- 
erable distances^  Their  rate  of  progress  on  a  smooth  surface  is  quite 
rapid,  and  amounts  to  10  or  12  feet  per  hour.  It  is  therefore  not  sur- 
prising to  find  them  changing  their  position  frequently;  disappearing 
suddenly  from  one  portion  of  a  tree,  and  appearing  as  suddenly  in  great 
DQmbers  upon  another  and  distant  part  of  the  same  tree. 

It  is  not  to  be  understood  that  the  mites  show  any  concert  of  action 
in  moving  their  colonies,  or  that  they  are  in  any  other  sense  gregarious  ^ 
than  that  they  are  usually  found  very  thickly  scattered  over  those  parts 
of  an  infested  plant  which  offer  favorable  conditions  for  their  support. 
Thus  the  new  growth  of  many  orange  trees  becomes  occupied  or  in- 
fested by  them  as  rapidly  as  the  leaves  fully  mature,  and  the  number 
apon  a  single  leaf  may  be  estimated  by  many  thousands. 

Fumerieal  abundance. — ^The  following  examination  made  in  January 
will  give  an  idea  of  the  extent  of  the  brood  during  the  coldest  part  of 
the  Florida  winter. 

From  a  large  number  of  leaves  of  late  autumn  growth,  one  was  se- 
lected, which  showed  an  even  distribution  of  mites  upon  its  surface. 
An  area  of  one  square  inch  was  accurately  marked  out  with  a  needle, 
and  subdivided  into  sixteen  equal  squares.  The  number  of  mites  and 
their  eggs  upon  four  of  the  small  squares,  taken  at  random,  was  counted, 
and  found  to  aggregate  1,142.*  This  gives  for  the  square  inch  under 
observation  4,568  mites.  The  leaf  was  then  cut  into  squares  and  tri- 
angles, and  was  found  to  cover  15  square  inches  upon  a  sheet  of  paper. 

On  the  supposition  that  the  experimental  square  inch  gives  a  fair 
average,  the  number  of  mites  upon  the  upper  surface  of  this  leaf  was 
68,520.  Certain  portions,  not  exceeding  one-quarter  of  the  whole,  were 
however  more  or  less  thinly  populated.  Deducting,  therefore,  27  per 
cent  from  the  above,  we  have  60,020  mites,  the  approximate  i)opula- 
tion  of  the  upper  surface.  The  under  side  of  the  leaf  was  less  thickly 
infested,  but  the  number  of  mites  may  be  estimated  as  one-half  that  of 
the  n]>per  face,  or  25,0001  Thus  the  namber  of  mites  and  their  eggs, 
upon  a  single  leaf,  is  found  to  reach  even  in  mid-winter  the  enormous 
sum  of  75,000. 

In  early  summer,  when  the  breeding  is  active,  these  estimates  will  be 
greatly  exceeded.  At  times  an  orange  tree  may  be  so  completely  in- 
fested with  the  mites  that,  of  its  thousands  of  leaves,  very  few  can  be 
found  free  from  their  presence.  If  then,  we  attempt  to  calculate  the 
pumber  that  may  exist  contemporaneously  upon  a  bearing  tree,  we  find 
it  represented,  not  by  millions  but  by  billions,  and  the  figures  obtained 
oonvey  no  definite  impressions  to  the  mind. 

Reference  shotcn  for  IwXf  Shade. — An  examination  made  on  a  bright, 
sunny  day  shows  that,  while  the  mites  cannot  long  endure  the  direct 
light  and  heat  of  the  snn,  they  also  avoiA  dark  shade.  At  midday  they 
are  more  abundant  upon  the  under  side  of  exposed  leaves,  and  although 

•The  nninber  of  eggp  exceeded  that  of  the  mites,  a  pbeuomenon  not  often  obsen'ed,  ' 
an4  which  may  be  anributed  to  nnusnally  cold  and  unfavorable  weather  at  the  tiro* 
uf  the  examination  and  for  several  weeks  prevlons.  j 
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they  at  all  times  show  a  marked  preferenoe  for  light,  they  desert  those 
parts  of  leaf  or  fruit  upon  which  it  falls  brightest.  On  a  leaf  partially' 
exposed  to  the  sun,  the  mites  congregate  near  one  edge  in  the  morDing, 
and  in  the  afternoon  cross  to  the  opposite  side  of  the  same  surface,  fol- 
lowing the  shifting  shade  which,  by  reason  of  it6  curratore,  the  edges 
of  the  leaf  throw  upon  one  side  or  the  other. 

Rings  of  Rust  on  jF^'i«7.— On  the  fhiit,  this  preference  of  the  mites  for 
half  shade,  causes  a  phenomenon  which  will  be  recognized  as  very  com- 
mon on  rusty  oranges.  This  is  the  occurrence  of  rust  in  a  well-defined 
ring  obliquely  eucircling  the  orange,  as  the  ecliptic  does  the  earth.  Tfae 
rust  ring  is  seen  most  plainly  on  fruit  from  the  upper  portion  and  south 
side  of  a  tree  when  it  stands  with  others  in  a  grove,  and  will  be  found 
to  mark  the  band  of  half  shade,  between  the  portion  of  the  orange  most 
directly  exposed  to  the  sun's  rays  and  that  in  densest  shadow.  Tbe 
surface  covered  by  this  penumbra  band  is  precisely  that  upon  nrhich 
the  mites  gather  most  thickly  in  the  middle  of  the  day.  Here  their 
attack  upon  the  rind  will  be  most  severe  and  its  after  effects  most 
noticeable.    (Plato  I.) 

There  is  also  observable  in  rusted  fmit  a  marked  difference  in  the 
amount  of  discoloration  npon  the  opposite  sides.  Even  where  no 
plainly-marked  ring  is  visible,  the  side  of  the  fruit  which,  upon  the 
tree,  was  turned  towanls  the  sun,  frequently  presents  a  bright  spot, 
and  the  opposite  side  an  area  of  lighter  bronze,  with  less  sharply  de- 
fined boundaries. 

These  facts,  taken  in  connection  with  the  observed  habits  of  the  mites, 
may  be  regarded  as  the  strongest  evidence  showing  a  connection  be- 
tween rust  and  their  attacks  upon  the  fruit. 

Influence  of  Weather. — It  has  been  already  observed  that  the  hatch- 
ing of  the  eggs,  although  retarded,  does  not  cease  in  cold  weather,  and 
that  thebreeding  continues  throughout  the  year.  Frost,  which  is  some- 
times severe  enough  to  kill  the  adult  mites,  does  no  iigary  to  the  egg^, 
and  the  severity  of  a  winter  has  little  if  any  effect  upon  the  prevalence 
of  the  mites  during  the  following  summer.  In  droughts,  however,  there 
is  some  evidence  that  many  of  the  eggs  dry  up  and  are  exterminated. 
The  extremely  dry  seasons  of  1881  and  1882  have  been  followed  in  the 
winter  of  1882-'83  by  the  brightest  crop  of  frtiit  that  has  been  known 
for  several  years. 

Agencies  which  assist  in  the  Distrihution  of  tlie  Mites. — ^The  activity  of 
the  mites  and  their  readiness  to  climb  upoii  anything  they  meet  in  their 
path,  renders  it  evident  that  any  living  creature  which  passes  from  one 
tree  to  another  is  competent  to  transport  the  mites  with  it.  The  tail 
feathers  of  birds  must  sweep  thousands  from  the  surfaces  of  the  leaves, 
and  spread  them  from  tree  to  tree  or  from  grove  to  grove. 

So  readily  do  they  relinquish  their  hold  when  brought  into  contact 
with  a  moving  body,  that  the  point  of  a  needle  swept  across  the  surA^ce 
of  an  infested  leaf  will  usually  be  found  to  have  several  mites  adher- 
ing to  it. 

The  same  agencies  which  assist  in  the  spread  of  scale-insecds  un- 
doubtedly serve  to  scatter  the  mites.  Not  only  do  they  climb  readily 
along  the  web  of  spiders,  but  they  may  frequently  be  seen  upon  thr 
bodies  of  the  spiders  themselves,  which  do  not  seem  to  be  at  all  disturbed 
by  the  restless  movements  of  their  little  attendants. 

The  wandering  habit  of  spiders  is  well  known.  Their  metihod  of 
bridging  great  distances  by  casting  out  hundreds  of  feet  of  silken  line, 
to  be  wafted  by  the  winds  and  caught  in  distant  trees,  has  often  been 
noted.    There  is  little  doubt  that  of  all  other  modes  of  dissemination, 
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both  of  scale-insect  and  niat-raite,  tliat  of  transportation  by  spiders  is 
the  most  important,  the  most  constant,  and  regular.  The  spiders  bear 
with  them  upon  their  hairy  bodies  the  yonng  bark-lice  and  the  adult 
mites,  conveying  them  in  their  own  migrations  to  distant  points,  and  colo- 
niziog  them  under  their  protecting  web  whenever  they  chance  to  se- 
lect the  leaves  of  a  citrous  plant  as  their  resting  place. 

And  here  is  found  the  solution  of  that  puzzling  influence  of  the  wind 
80  often  remarked  in  the  case  of  scale-insects,  and  which  has  led  many 
to  believe  that  they  are  disseminated  directly  l>y  this  agency,  and 
therefore  spread  most  rapidly  in  the  direction  of  the  prevailing  currents. 

Spiders  of  the  web-making  kinds  are  necessarily  dependent  upon  the 
wind  in  making  long  voyages.  The  warm  sontheasteriy  winds  of  spring 
excite  in  them  the  migratory  instinct,  and  at  a  time  when  the  orange- 
trees  are  swarming  with  the  quickened  life  of  scale  and  mite,  from  a 
thousand  projecting  points  of  branch  or  leaf,  the  spiders  are  sending 
out  their  lines  of  rapid  transit,  and  are  bearing  with  them  **  on  the 
wings  of  the  wind"  the  seeds  of  mischief  to  the  orange-grower. 

RAVAGES  OP  THE  RUST-MITE. 

Tkt  Mite  known  only  upon  Plants  of  the  Citrus  Family. — The  Eust-mite 
attaoks  indiscriminately  the  various  species  of  Citrus  in  common  culti- 
vation, bat  has  not  been  observed  to  feeil  upon  i)lant8  of  any  other  ge- 
ms. It  is  found  upon  the  Lime,  Lemon,  Citron,  Shaddock,  Bigarde,  and 
Tangerine,  and  none  of  the  varieties  of  the  Orange  are  known  to  be  in 
any  degree  exempt. 

Upon  the  leaves  and  fruit  of  all  these  species  of  Citrus,  the  effects  of 
its  attack  are  essentially  the  same,  although  the  rust  is  most  notice- 
able on  the  sweet  and  bitter  Orange. 

Effect  of  Attacks  upon  the  Foliage. — Like  certain  internal  animal  para- 
sites, which  feed  only  upon  the  fat  of  their  hosts,  and  do  not  touch  its 
Tltal  organs*  the  mite  does  not  destroy  the  vital  functions  of  the  leaf. 
The  chloropnyl  is  untouched,  and  the  plant  is  robbed  of  a  portion  only 
of  its  essential  oil.  The  leaves  never  drop,  no  matter  how  severely  at- 
tacked, but  there  is  loss  of  vitality,  and  the  growth  of  the  plant  is 
checked.  This  is  especially  noticed  in  young  trees,  which  are  frequently 
overran  by  the  pest  in  early  summer,  and  during  the  remainder  of  the 
year  make  little  progress. 

The  foliage  of  affected  trees  wears  a  dry,  dusty  appearance,  and  loses 
color.  Thelbaves  are  without  gloss,  and  become  slightly  warped,  as  in 
dronghtfi. 

Busted  Fruit — If  severely  attacked  by  rust  before  it  has  completed 
its  growtii,  the  orange  does  not  attain  its  full  size.  Very  rusty  fruit  is 
always  small.  Its  quality  is,  however,  improved  rather  than  deterio- 
rated. The  toughened  rind  preserves  it  from  injurj^  and  decay,  prevents 
evaporation  from  within,  and  carries  the  ripening  process  ^  a  higher 
point 

Bnsty  oranges  can  be  shipped  without  loss  to  great  distances.  They 
keep  longer,  both  on  and  off  the  tree,  and  when  they  reach  the  North- 
yn  markets  are  superior  to  the  bright  fruit  in  flavor.  Consumers  not 
oeing  aware  of  this  fact,  however,  prefer  the  latter,  and  the  reduced 
price  of  the  bronzed  fruit  more  than  offsets  to  the  producer  its  superior 
keeping  and  shipping  qualities. 

Introduction  and  l^ead  of  the  Mite.— Of  the  origin  of  the  Bust-mite, 
whether  native  or  introduced,  we  as  yet  know  nothing.  As  far  as 
has  been  observed,  it  is  not  found  u|)on  the  wild  orange  trees  in  Flor- 
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ida,  although  tt  attacks  them  indiscriminately  with  others  of  the  Citrns 
family,  when  trans[)lanted  to  open  ground,  and  it  may  exist  upon  them 
in  small  numbers  in  their  native  swamps. 

It  is  said  that  a  few  years  ago  rust  was  entirely  unknown,  bat  the 
orange  industry  in  this  Stat«  is  of  snch  recemt  growth  that  attention  has 
not  long  been  directed  to  this  matter.  When  but  little  fruit  was  pro- 
duced, occasional  discolorations  of  the  rind  would  naturally  pass  un- 
noticed. 

Periods  of  Increase.^— Ab  is  the  case  with  most  invasions  of  insects,  the 
pest,  although  increasing  rapidly  for  a  time,  is  likely  to  reach  a  maxi- 
mum in  a  few  years  and  afterward  decline.  This  lias  been  the  expe- 
rience in  former  years  with  scale-insect,  and  is  attributable  to  compar- 
ative immunity  from  enemies  and  parasites  at  the  outset.  As  the  num- 
ber of  their  enemies  increases,  that  of  the  destroyers  diminishes,  until  iii 
time  a  state  of  equilibrium  is  reached,  which  is  only  disturbed  tempo 
rarily  by  the  changing  conditions  of  climate,  or  other  and  obscure 
causes. 

It  seems  probable  that  the  Eust-mite  has  reached  or  is  already  ])ast 
the  period  of  maximum  destructiveness,  and  that  succeeding  years  will 
witness  its  subsidence.  The  mite  has  at  present  few  enemies,  and  of 
these  the  most  important  are  unfortunately  not  abundant.  They  give 
promise,  however,  of  greater  efficiency  in  future,  as  they  belong  to 
families  many  of  whose  members  are  as  prolific  as  the  Bust-mite  itaelf. 

Geographical  Distribution. — Eust  appears  to  be  known  upon  the  orange 
only  in  Florida.  Within  the  limits  of  the  State,  however,  its  presence 
is  universal.  No  section,  whatever  claims  may  be  made  to  thecontr.iry, 
is  exempt. 

REMEDIES. 

Influence  of  Soil  and  MetJiods  of  CultivaHon, — The  effect  upon  the 
prevalence  of  rust  of  various  systems  of  cultivation  and  of  appliaitious 
to  the  soil,  for  the  purpose  of  changing  its  nature  or  supplying  assumed 
deficiencies  in  its  composition,  has  been  the  subject  of  endless  discus- 
sion, and  of  experiments  afibrding  negative  or  conflicting  results,  which 
cannot  profitably  bo  reviewed  here. 

Saffice  it  to  say,  no  method  of  combating  rust  by  special  treatment  of 
the  soil,  or  other  indirect  action  through  the  plant,  has  been  ])roven 
effective.  By  forcing  with  fertilizers  or  high  cultivation,  no  improve- 
ment is  effected  in  the  color  of  the  fruit.  This  depends,  not  upon  the 
condition  of  the  tree,  but  rather  upon  the  number  of  the  ^ites,  which 
is,  in  fact  increased  by  an  abundant  supply  of  new  growtll  and  a  cou- 
stant  succession  of  fresh  and  vigorous  leaves. 

It  seems,  however,  to  be  an  established  fact  that  the  fruit  is  less 
liable  to  rust  upon  low  than  upon  high  lands.  Groves  planted  upon 
moist,  rich  hammock  or  clay  soils  produce,  as  a  rule,  brighter  fruit 
than  those  upon  high,  sandy  pine  lands. 

This  result  is  commonly-  attributed  to  the  abundance  of  moisture  in 
low  ground;  but  it  may  be  more  directly  due  to  the  denser  shade 
afforded  by  a  more  vigorous  foliage  and  reduced  radiation  from  a  darker 
soil.  In  the  native  wild  groves,  which  are  always  densely  shaded  by 
forest,  neither  rust  nor  mites  are  found,  and  the  same  immunity  ^ 
enjoyed  by  cultivated  trees  planted  in  similar  situations. 

Preventive  Measures. — ^It  i^  not  at  present  possible  to  suggest  any 
preventive  measures  that  can  be  universally  adopted,  nor  arp  precan* 
tions  likely  to  avail  mutjh  Jigainst  an  enemy  which  already  existe,  even 
if  it  does  not  always  make  its  presence  known,  in  almost  every  grove 
and  nursery  in  the  State. 
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Those  who  advocate  forest  culture  for  the  orange  may  justly  claim 
for  it  the  advantage  of  affording  comparative  immunity  from  rust;  but 
a  discussion  of  the  merits  and  demerits  of  this  and  other  systems  of  cul- 
tivation must  be  left  to  the  horticulturist. 

It  may,  however,  be  proper  to  suggest  that  where  isolation  is  prac- 
ticable, much  can  be  accomplished  towards  the  exclusion  of  such  pests 
as  the  Rust-mite  and  the  scale-insect  by  properly  arranged  natural 
screens.  Karrow  belts  of  original  forest,  with  its  undergrowth,  may 
be  left,  at  least  on  the  southeast  side  of  the  grove,  or,  on  high  land,  the 
taU  pines  may  be  supplemented  by  hedge-rows  of  the  native  holly,  the 
jujube,  or  other  evergreen  shrubs,  which  thrive  upon  uplands  in  the 
South. 

Such  wind-breaks  not  only  protect  the  bearing  trees  and  fruit  from 
the  whipping  action  of  southeasterly  gales,  but  afford  the  best  and  only 
hindrance  to  the  spread  of  mites  and  bark-lice,  prohibiting  their  direct 
importation  upon  spiders  and  other  insects,  through  whose  aid  they  are 
disseminated. 

Application  of  Insecticides. — As  the  Rust-mite  lives  exposed  upon  the 
surface  of  the  plant,  neither  inhabiting  a  gall,  nor  making  any  protec- 
tive covering  for  itself  or  young,  it  is  not  a  difficult  matter  to  reach  it 
with  insecticides  thoroughly  applied.  The  adult  mites  are  very  deli- 
cate, and  readily  succumb  to  applications  of  moderate  strength,  but  the 
eggs  possess  much  greater  vitality,  and  require  for  their  destruction, 
solutions  of  great  penetrating  power.  The  immature  mites,  while  un- 
dergoing their  transformations,  are  also  difficult  to  kill,  and  appear  to  be 
specially  protected  by  the  old  skin,  within  which  their  changes  take  place. 
These  three  stages,  the  adult,  the  molting  young,  and  the  egg,  exist 
simultaneously  at  all  seasons  of  the  year.  The  development  of  the  mite 
has  been  shown  to  be  very  rapid.  The  eggs  Hatch  in  four  or  five  days, 
the  time  extending  rarely,  in  winter,  to  two  weeks.  Molting  takes 
place  in  seven  to  ten  days,  and  lasts  two  days.  Eggs  are  probably  laid 
in  a  few  days  after  the  molt. 

In  applying  remedies,  it  follows  from  these  data  that  if  the  mites 
alone  are  killed,  and  their  eggs  left  alive,  .Toung  mites  reappear  imme- 
diately, adults  are  found  in  ten  or  twelve  days,  and  fresh  eggs  are  de- 
posited within  two  weeks.  If  the  molting  mites  are  also  left  alive, 
very  little  good  can  be  accomplished,  as  afresh  crop  of  adult  mites  and 
eggs  will  be  produced  in  two  or  three  days. 

In  combating  Rust-mite  the  difficulty  in  killing  the  eggs  compels  us 
to  adopt  one  of  two  alternatives.  We  must  either  use  powerful  insecti- 
cides, in  solutions  even  stronger  than  are  required  for  scale-insects,  or 
else  make  several  applications,  at  short  intervals,  of  washes  competent 
to  kill  the  mites  enly.  In  this  way  the  trees  may  be  freed  of  mites,  by 
killing  the  young  as  they  hatch,  and  not  allowing  any  to  reach  the 
adnlt  stage  and  produce  a  fresh  crop  of  eggs.  ' 

The  following  substances  have  been  tried  and  their  effects  noted  upon 
the  mites  and  their  eggs : 

Whale-oil  Soap. — ^The  action  of  this  substance  upon  the  mites  is  pecul- 
iar. A  trace  of  it  in  solution  causes  them  to  relinquish  at  once  their 
hold  npon  the  leaf.  All  other  liquids  that  have  been  tried,  even  if  they 
kill  the  mites,  increase  the  tenacity  with  which  they  cling  to  its  sur- 
face. All  the  free*  mites  are  at  once  removed  from  leaves  dipped  in  a' 
solution  of  1  pound  to  100  gallons  of  water.  Stronger  solutions  are, 
however,  required  to  kill  them  or  their  eggs  and  the  dormant  (molting) 
yoang. 

*Tiiii  tenn  includes  adults  and  young  not  dormant,  or  undergoing  transfoimationr 
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The  following  experiments  made  in  the  laboratory  upon  infested 
leaves,  Hbow  the  action  of  solutions  of  various  strength.  In  order  to 
retail)  the  mites  upon  the  leaves,  the  liquids  were  beateu  into  foam, 
which  was  R])read  evenly  upon  both  surfaces,  care  being  taken  to  wet 
e>  ery  part  of  the  leaf. 

(I.)  Solution:  1  pound  to  100  gallons.  Free  mites  washed  from  the 
Iwif  with  spray  and  collected  upon  blotting  paper,  began  to  crawl  away 
as  soon  as  dry,  and  showed  no  ir\jury  the  following  day.  Eggs  anil 
molting  young  remained  ufion  the  leaf  and  were  not  afl'ected. 

(2.)  Solution :  1  pound  to  50  gallons.  Applied  in  foam.  Free  mites 
in  great  part  killed.    Molting  young  and  eggs  not  killed. 

(3.)  Solution:  1  pound  to  32  gallons.  Adult  mites  all  killed.  Molt- 
ing young  in  part  killed.    Eggs  not  killed. 

(4.)  Solution :  1  pound  to  16  gallons.  Adult  mites  all  killed  and  shriv- 
elled, in  two  or  three  hours.  Molting  mites,  about  80  per  cent,  killed. 
Eggs,  a  large  percentage  killed. 

(5.)  Solution :  1  pound  to  5  gallons.  Adult  mites  all  killed.  Molting 
mites  apparently  all  dead  in  two  days.  Eggs  evidently  afi'eoted,  not 
all  killed,  but  many  collapsed  by  the  second  day. 

(6.)  Solution :  1  pound  to  1  gallon.  (This  solution  is  nearly  solid  when 
oold.)  Mites  all  killed.  On  the  second  day  all  the  eggs  appeared  ool- 
lapsed  and  dead. 

The  whale-oil  soap  usually  supplied  by  dealers  is  inferior  to  that  used 
in  the  above  experiments.  As  an  effective  remedy  for  Bust-mite  a  sola- 
tion  of  1  pound  to  5  gallons  of  water  may  be  recommended.  It  should 
be  applied  in  early  spring,  before  the  new  growth  begins.  Two  or  three 
applications  will  be  required,  which  should  be  made  at  intervals  of  one 
week.  The  cost  of  the  wash,  at  the  ordinary  retail  price  for  the  soap 
(10  cents  per  pound),  is  2  cents  per  gallon. 

Very  weak  solutions  may  be  made  effective  if  used  at  frequent  short 
intervals,  but  the  labor  and  expense  of  making  the  numerous  applica- 
tions required  will  be  very  great. 

A  solution  of  1  pound  to  5  gallons  will  not  injure  the  trees,  but  may 
cause  the  blossoms  to  drop.  No  directions  can  be  g^ven  as  to  the 
greatest  strength  of  solution  that  can  be  used  upon  blooming  trees 
without  loss  of  fruit,  as  this  depends  largely  ui)on  the  condition  of  the 
tree.  Solutions  of  1  ]K>und  to  10  gallons  can  probably  be  safely  used, 
in  most  cases,  and  will  be  effective  if  several  applications  are  made  at 
intervals  of  a  few  days. 

Sulphur. — ^The  mites,  both  adult  and  young,  are  very  sensitive  to  sul- 
phur, and  are  readily  killed  by  it  in  any  form  in  which  it  can  be  made 
to  act  upon  them.  The  eggs,  however,  are  not  readily  affected,  and 
even  survive  an  exposure  to  the  fumes,  which  will  kill  tie  plant  Fu- 
migation cannot  be  resorted  to  without  extreme  danger  to  the  life  and 
health  of  the  tree.  The  finely  powdered  (sublimed)  flowers  of  sulphur 
does  not  affect  the  plant  It  adheres  more  readily  than  might  be  sup- 
posed to  the  smooth  surfaces  of  the  leaves,  and  especially  when  they 
are  roughened  by  the  mites,  it  is  not  entirely  washed  away  by  heavy 
rains.  Although  it  does  not  kill  the  eggs,  it  effectually  exterminates 
the  free  mites,  which  are  sure  to  come  in  contact  with  it  in  their  wan- 
derings, and  if  it  can  be  made  to  remain  upon  the  plant,  the  young  as 
they  hatch  are  also  destroyed. 

Flowers  of  sulphur  must  therefore  be  regarded  as  one  of  the  cheapest 
and  most  effective  remedies  for  Bust-mite,  and  it  may  be  used  to  great 
advantage  in  connection  with  whale-oil  soax)  or  other  insecticides.  It 
may  be  suspended  in  water  and  applied  in  spray.    With  proper  ap- 
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plianccs  the  dry  powder  may  be  sifted  or  blown  upon  the  foliage  when 
wet  with  dew  or  rain.  A  little  wheat-flour  added  to  the  powder  would 
increase  its  adhesiveness. 

The  pharmaceutical  preparation  known  as  milk  of  sulphur  (precipi- 
tated), although  a  much  more  finely  divided  powder,  proves  milder  in 
its  effect  ui)on  the  mites,  and  its  cost  will  prevent  its  extensive  use. 

EXPEBIMENTS. 

(1.)  A  small  seedling  orange  infested  with  Bust-mite  was  covered 
with  a  nail-keg  and  fumigated  for  ten  minutes  by  burning  one  ounce 
of  sulphur  under  the  keg.  All  the  mites  were  destroyed,  but  the  egjjs 
remained  alive  ten  days,  and  finally  dried  up  with  the  leaves  of  the 
plant,  which  was  entirely  killed. 

(2.)  Flowers  of  sulphur  dusted  over  infested  leaves  through  a  loosely 
woven  cloth.  Free  mites  all  dead  in  twenty-four  hours.  Molting 
young  all  dead  in  three  or  four  days.  Eggs  not  killed  in  nine  days,  but 
young  mites  killed  soon  after  hatching. 

(3.)  Experiment  No.  2  repeated  in  the  open  air,  and  leaves  allowed  to 
remain  on  the  tree.  Heavy  rains  on  the  second  day  did  not  remove  all 
the  sulphur.  Besults  the  same  as  in  ^o,  2.  Mites  all  killed.  Eggs 
not  killed. 

(4.)  3Iilk  of  snlphnr  dusted  upon  the  leaves  through  muslin.  EflPect 
less  powerful  than  in  Nos.  2  and  3,  but  mites  in  the  end  all  killed. 
Eggs  not  killed. 

(5.)  Milk  of  sulphur :  two  ounces  by  measure,  of  the  powder  suspended 
in  one  gallon  water.  Leaves  dipped  in  the  liquid,  when  dry  were  lightly 
coated  with  grains  of  sulphur.  Adult  mites  dead  on  the  second  day. 
Some  molting  mites  and  numerous  eggs  alive  on  the  second  day. 

(6.)  Leaf  with  mites  confined  in  a  tight  box  with  anotherleaf  on  which 
solphur  had  been  dusted.  Ko  effect  after  twenty-four  hours.  On  the 
third  day,  however,  only  one  adult  mite  appeared  to  be  alive.  In  six 
days  all  the  mites  were  plainly  killed.    Eggs  not  killed. 

This  experiment  was  repeated  with  sulphur  scattered  in  tbo  bot- 
tom of  the  box,  and  precautions  taken  to  prevent  its  contact  with  the 
mites.    Besults  precisely  the  same  as  before. 

Fote. — By  confinement  in  very  tight  metal  boxes,  mites  may  be  kept 
alive  between  one  and  two  weeks,  or  until  the  leaves  dry  up  or  mold. 
The  destruction  of  the  mites  in  this  experiment  was  therefore  due  en- 
tirely to  the  slow  volatilization  of  the  sulphur. 

(7.)  Sulphuretted  hydrogen.  Leaves  dipped  in  water  strongly  im- 
pregnated with  the  gas.  In  twenty-four  hours  all  adult  mites  were 
dead  or  dying.  In  thirty-six  hours  all  free  mites  were  dead.  In  the 
same  time  40  to  60  per  cent,  of  the  molting  mites  died.  On  the  third 
day  many  molting  mites  remained  alive.    Eggs  not  killed. 

The  above  solution  of  sulphuretted  hydrogen  (sulphur  water)  was 
prepared  by  passing  through  two  gallons  of  water,  the  gas  given  off  by 
three  ounces  of  sulphuret  of  iron,  treated  with  dilute  sulphuric  acid. 

The  remarkable  results  obtained  with  sulphur  in  these  experiments, 
and  especially  the  effect  upon  the  adult  mites  of  the  gas  in  solution,  sug- 
gestB  the  use  of  water  from  the  sulphur  springs  which  abound  in  various 
parts  of  Florida.  Although  it  cannot  be  supposed  that  these  natural 
Wrtters  contain  a  suflaciently  high  percentage  of  the  mineral  to  render 
them  iwwerfiil  insecticides,  their  value  cannot  be  determined  without 
trial.  Persistent  applications  may  suffice  to  ultimately  exterminate  the 
Bust-mite  or  cause  its  disapi)earance  from  the  trees.    In  view  of  its 
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possible  importance  as  a  remedy,  those  who  have  access  to  uatnnil 
springs  or  who  now  use  flowing  wells  of  sulphur  water  for  the  purpose 
of  irrigation,  should  thoroughly  test  it  by  making  repeated  applications 
at  short  intervals. 

£'ero«ene.— Emulsions  containing  GG  per  cent,  of  kerosene  oil,  and 
diluted  with  water  ten  times,  as  in  applications  for  scale-insects,  do  not 
kill  the  eggs  of  the  Eust-mite.  The  same  emulsions  diluted  ope  to 
twenty,  kill  nearly  all  the  mites,  but  do  not  kill  the  eggs.  With  dilu- 
tions of  one  to  forty,  many  adults  escape  destruction.  In  all  the  ex- 
periments made  with  kerosene  upon  scale  insect  the  trees  were  not 
cleared  of  Bust-mites.  They  usually  reappeared  in  numbers,  within 
five  or  six  days,  owing  to  the  hatching  of  the  eggs.  As  a  remedy  for 
Bust-mite,  therefore,  kerosene  is  not  as  effective  as  either  whale-oil  soap 
or  sulphur. 

In  making  applications  for  scale-insect  it  is  advisable  to  render  the 
wash  effective  against  Bust-mite  also,  and  this  can  be  in  a  measure  ac- 
accomplished  by  adding  sulphur. 

Experience  has  shown  whale-oil  soap  to  be  superior  to  condensed  milk 
in  forming  emulsions,  and  much  cheaper.  Emulsions  made  with  soap 
do  not  thicken  or  ferment,  as  when  milk  is  used. 

The  formula  that  has  already  been  published  (see  ante,  page  331) 
gives  the  best  results. 

The  emulsion  should  be  diluted  with  water  ten  times,  or  in  the  pro- 
portions 1  to  9,  and  applied  in  fine  spray. 

In  cases  where  an  application  is  needed  for  both  scale-insect  and 
Bust-mite  the  above  wash,  with  two  or  three  ounces  of  sulphur  added 
to  each  gallon  of  the  mixture,  forms  the  most  effective  combination 
that  can  at  present  be  devised.  It  is  best  applied  in  early  spring,  but 
should  never  be  used  in  midwinter  or  when  there  is  danger  from  frost. 

Creosote. — Several  experiments  with  crude  oil  of  creosote,  saponified 
with  lard  oil  and  lye,  or  dissolved  in  strongly  alkaline  solutions,  gave 
about  the  same  results  as  66  per  cent  kerosene  emulsions.  The  mites 
were  readily  killed,  but  their  eggs  for  the  most  part  8nr\ived. 

Creosote  is  highly  poisonous  to  plants,  and  must  be  used  in  small 
doses.  Four  or  five  fluid  ounces  of  crude  oil  of  creosote,  dissolved  in 
one  gallon  of  strong  soap  solution,  makes  as  strong  a  wash  as  it  is  safe  to 
apply.  Although  even  cheaper  than  kerosene,  it  is  not  a  more  effective 
remedy,  and,  owing  to  the  greater  danger  attending  its  use,  it  cannot 
be  recommended  in  preference  to  the  latter. 

A  strong  carbolic  or  creosote  soap  can  be  purchased  at  a  reasonable 
price,  and  will  prove  very  useful  to  orange-growers,  as  it  is  not  only  a 
powerful  insecticide,  but  also  a  remedy  for  "  die-back,"  and  possibly  also 
for  "  foot-rot,'^  or  any  disease  of  the  plant  of  fungoid  origin. 

Potash. — Very  strong  lye  is  required  to  1  ill  tho  mites,  and  their  egga 
are  not  destroyed  except  by  solutions  sufiicieutiy  caustic  to  burn  tiio 
leaves  and  bark. 

The  different  commercial  brands  of  concentrated  lye  and  caustic 
potash  vary  greatly  in  purity  and  strength.  The  potash  used  in  the 
following  experiments  was  a  superior  article,  put  up  in  I-pound  balls, 
coated  with  rosin : 

(1.)  Solution:  4  pounds  (48  ounces)  potash  to  1  gallon  water.  Leaves 
di))ped  in  this  solution  were  badly  burned,  and,  together  with  them,  tlie 
mites  and  eggs  were  entirely  destroyed. 

(2.)  Solution:  2  pounds  (24 ounces)  potash  to  1  gallon  water.  Leavea 
charred.    Mites  and  eggs  destroyed. 
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(3.)  Solution:  1  pound  (12  ounces)  potash  to  1  p:allon  water.  Mites 
nearly  all  killed.  A  sin^^le  living  adult  seen.  Molting  mites  and  eggs 
Dot  all  killed.    Leaves  devitalized,  but  not  charred. 

(4.)  Solution:  8  ounces  potash  to  1  gallon.  Adult  mites  nearly  all 
killed.  One  half-grown  mite  seen  crawling  about  among  crystals  of 
potash.    Molting  mites  and  eggs  not  killed. 

(5.)  Solution:  6  ounces  potash  to  1  gallon.    Adult  mites  killed.    Sev-  v 
eral  recently  molted  mites  seen  crawling  on  second  day.    Molting  mites 
not  killed.    Eggs  uninjured. 

(6.)  Solution:  4  ounces  potash  to  1  gallon.  Many  adult  mites  killed; 
8ome  alive.  Numerous  young  mites  alive  on  second  day.  Molting 
mites  and  eggs  uninjured. 

(7.)  Solution:  3  ounces  potash  to  one  gallon.    Same  results  as  No.  6. 

Solutions  of  1  pound  to  the  gallon  have  been  used  upon  orange  trees, 
and  although  all  the  leaves  and  portions  of  the  bark  were  destroyed, 
they  recovered  rapidly  from  the  effects  of  the  application.  Such  heroic 
trciitment  for  insect  pests  is,  however,  unnecessary  and  unadvisable. 

Pyrethrnm. — Applied  in  fine  powder,  this  insecticide  visibly  affected 
the  adult  mites  and  caused  them  to  erect  themselves  frequently  upon 
their  anal  prolegs.  The  free  mites  left  the  leaves  in  a  few  hours,  but  it 
is  doubtful  if  many  of  them  were  killed.  The  molting  mites  and  eggs 
remained  uninjured.  Continued  exposure  to  contact  with  the  strong 
powder  disables  and  finally  kills  the  mites,  but  they  are  not  as  violently 
affected  as  many  of  the  higher  insects,  and  recover  from  slight  appli- 
cations. 

Lime. — Not  the  slightest  effect  was  obtained  with  applications  of 
lime,  as  the  following  experiments  will  show: 

(1.)  Freshly  air-slaked  stone-lime  dusted  thickly  over  infested  leaves. 
Mites  continued  feeding  and  propagating  under  the  coating  of  lime- 
powder,  and  did  not  abandon  the  leaves  during  eight  days  in  which 
they  were  kept  under  observation. 

(2.)  Slaked  lime:  1  pint  measure  suspended  in  1  quart  wat<er,  and 
allowed  to  partly  settle.  Leaves  dipped  in  the  turbid  liquid.  No  in- 
jurious effect  upon  the  mite^  or  their  eggs.  Adult  mites  were  rendered 
restless  by  fine  particles  of  lime  adhering  to  them,  and  all  left  the  leaves 
within  two  days,  but  were  not  killed. 

(3.)  Same  solution  as  No.  2,  clarified  by  standing  several  days.  Leaves 
dipped  in  the  clear  lime-water.  No  effect  whatever  during  eight  days' 
ohstTvation. 

Anhes. — Finely-sifted  hard  wood  a«hes  dusted  upon  the  leaves  pro- 
duced no  effect  whatever  upon  the  mites,  and  did  not  seem  to  discom- 
mode them  in  the  least. 

The  above  experiments  were  made  in  December  during  continued 
cold  weather,  which  retarded  the  development  of  the  mites  and  inter- 
fered somewhat  with  observations  as  to  hatching  of  the  eggs  under 
treatment 

CAUTION. 

There  is  danger  in  applying  penetrating  liquids  to  orange  tre^  during 
tho  winter.  First,  because  any  shock  to  a  dormant  tree  is  apt  to  start 
the  bnds  and  induce  new  growth,  at  a  time  when  there  is  danger  of  frost. 
Secondly,  a  succession  of  cold  nights  and  cloudy  days,  such  as  frequently 
occurs  in  severe  winters,  following  immediately  after  an  application,  will 
increase  to  an  injurious  extent  its  effect  upon  the  plant,  by  preventing 
evaporation  of  the  liquids  used  and  allowing  them  to  remain  too  long 
iu  contact  with  the  leaves  and  bark.  Serious  loss  is  liable  to  follow  a 
diaregard  of  this  warning.  Digitized  by  ^^OOgle 
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8EC0VD  EXPOKT  OS  THE  CAUSES  OF  THE  SESTEVCTIOH  07  THE 
ETEEOREEH  AND  OTHER  FOEEST  TBEES  IB  HOETHEBS  VSW 
ENGLAND  AND  NEW  YOEK 

By  Dr.  A.  S.  Packard,  Special  AgenU 

In  pursuance  of  tbe  work  of  the  last  season,  I  visited  the  Adirondack 
region  of  New  York  in  June  and  July  of  the  present  season,  and  then 
made  an  extended  journey  through  Aroostook  County,  Maine,  visiting 
the  Moosehead  Lake  region,  and  spent  the  remainder  of  the  summer  at 
Brunswick,  Mo.,  and  on  the  shores  of  Gasco  Bay.  My  object  in  visit- 
ing Northern  New  York  and  Maine  in  the  latter  part  of  June  and  early 
in  July  was  to  ascertain  whether  the  Spruce-bud  Tortrix  desoribed  in 
my  last  report  was  concerned  in  the  widespread  destruction  of  spnice 
and  fir  in  those  important  lumbering  regions.  The  result  showed  that 
this  caterpillar^  which  has  in  former  years  been  so  destructive  to  tbe 
spruce  and  fir  in  Oumberland  and  adjoining  counties,  has  not  been  at 
work  to  any  ai)preciable  extent  in  the  northern  forests.  Indeed,  not  a 
caterpillar  of  this  species  {Tortrix  fumi/erana)  was  to  be  foona  after 
diligent  search  in  the  Adirondacks  nor  in  Aroostook,  and  at  Moosehead 
Lake  but  a  single  specimen  was  captured,  early  in  July  (the  7th),  show- 
ing that  it  was  much  less  common  this  year  than  at  the  Bangelv  Lakes 
last  season.  Here  it  may  be  remarked  that  the  same  caterpillar  was 
found  late  in  June  (the  22d)  to  be  less  common  about  the  shores  of  Gasco 
Bay  than  in  1883.  This  shows  that  this  destructive  insect  is  gradually 
becoming  scarce. 

THE  DESTRUCTION  OF  SPRUCES  IN  NORTHERN  NEW  YORK. 

I  spent  about  two  weeks  in  the  middle  part  of  Jane  in  the  Adiron- 
dacks, passing  through  the  more  mountainous  portions,  firom  the 
Ausable  Ohasm  to  Bcroon  Lake,  ispending  most  of  the  time  at  Keene 
Flats,  at  Beede's  Hotel,  in  the  heart  of  the  forest  region.  Mr.  Beede,  who 
was  formerly  a  lumberman  and  guide  through  these  forests,  informed 
me  that  the  spruce  had  been  dying  for  the  past  fifteen  years,  and  that 
on  the  mountains  surrounding  the  hotel  about  one  spruce  in  ten  had 
died^  and  from  our  observations  and  those  of  Gk)orge  Hunt,  esq.,  of 
Providence,  who  kindly  accompanied  me  on  this  journey  and  who  has 
visited  these  woods  for  many  years  past,  we  should  judge  this  to  be  a 
moderate  estimate.  The  trees  had  not  died  in  masses  or  clamps,  but 
simply  individually,  and  in  places  only  were  the  dead  trees  especially 
thick.  That  they  had  not  died  from  the  attacks  of  caterpillars  was  also 
evident  from  the  appearance  of  the  trees,  particularly  the  terminal 
branches,  which  showed  no  traces  of  having  been  eaten  back  by  worms, 
such  as  is  the  case  on  the  coast  of  Maine;  moreover,  no  traces  of  the 
bud-worms  were  to  be  found  either  on  the  young  trees  bordering  open 
fields  or  roadways  or  in  the  forests. 

Mr.  Beede,  like  others,  attributed  the  death  of  these  to  drought,  but 
it  was  observed  that  the  trees  were  dying  in  damp,  protected  places,  as 
well  as  in  situations  where  severe  drought  might  injuriously  afiect  them, 
and  that  the  pines  and  maples,  as  well  as  other  trees,  were  in  a  healthy 
condition.  The  path  up  to  the  summit  of  the  "Giant  of  the  Valley '^ 
led  through  spruce  woods,  in  which  there  were  numerous  dead  and  dying 
spruces.  None  or  scarcely  any  dead  spruces  or  firs  were  observed  which 
did  not  have  the  bark  filled  with  bark-borers,  species  of  Dendroetonus 
and  Tomiovsj  or  allied  genera. 
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Two  large  liTiDg  spruces,  the  wood  fall  of  sap  and  the  leaves  firesh 
and  green,  were  examined,  and  in  the  bark  were  numerous  beetles  of 
tbe  genus  Hylurgops,  both  iu  the  worm  or  grub  state  and  in  the  beetle 
stage.  These  beetles,  while  in  the  young  or  worm  condition,  run  their 
galleries  into  the  sap-wood  and  partially  girdle  the  tree.  There  were 
euough  worms  in  these  trees  to  ultimately  kill  them,  and  there  was  no 
doubt  but  that  these  two  treea  were  doomed  to  death  by  this  cause.  We 
mention  these  cases  especially,  as  it  is  doubted  by  some  eutomologistK  iu 
Enrope  whether  living,  healthy  trees  are  attacked  by  borers.  Our  ex- 
perience teaches  us  that  not  only  npruces,  firs,  and  piues  are  attacked 
and  killed  by  boring  beetles,  but  the  experience  of  others,  notably  that 
of  Dr.  C  Hart  Merriam,  shows  that  entire  groves  of  8ugarma|d«4  Hap- 
lings  in  Northern  New  York  have  been  killed  outright  by  a  little  bark- 
borer.  His  account  is  published  in  full  in  the  America^i  Naturaliat  for 
January,  188.'i,  p.  84.  The  following  extract  will  show  the  nature  of  the 
attack  and  the  result  to  healthy,  living  trees : 

Aboatthe  1st  of  last  Augnet  (1882)  I  noticed  that  a  large  percentage  of  the  nnder- 
mwtb  of  tbe  sngar-maple  iu  Lewis  County,  Nortbeaatt^ru  Pfew  York,  seemed  to  be 
Ojing.  The  leaves  drooped  and  withered,  and  flually  shriveled  and  dried,  but  still 
eiong  to  the  branches.  The  majority  of  the  plants  aneot^dd  were  bushes  a  centimeter 
or  two  in  tbiokness,  and  averaging  tW)m  one  to  two  mt*ters  in  height,  though  a  few 
tteeeded  tbeao  dimensions.  Ou  attempting  to  pull  tbem  no  they  nuifomily,  and  al- 
&M>st  without  ezoeption,  broke  off  at  the  level  of  the  ground,  leaving  the  root  uudis- 
tcrbed.  A  glance  at  the  bn>ken  end  sufficed  to  reveal  tbe  mystery,  ftr  it  was  perfor- 
ated, both  Tcrtioally  and  horizontally,  by  the  tubular  excavations  of  a  little  Scolytid 
beetle  which,  in  most  instances,  was  found  still  engaged  in  his  work  of  destruction. 

At  this  time  the  wood  immediately  above  the  part  actually  invaded  by  the  innect 
was  still  sound,  but  in  a  couple  of  months  it  was  generally  found  to  be  rotteo.  Dur- 
ing September  and  October  I  dug  up  and  examiued  a  large  number  of  apparently 
h^thy  yonng  maples  of  about  tue  size  of  those  tilrcady  mentioned,  and  was  some- 
what surprised  to  disoover  that  folly  10  per  cent,  of  them  w«re  infested  with  the  samo 
beetles,  toough  the  excavations  had  not  as  yet  been  suflicientiy  extensive  to  affect 
tbe  outward  appearance  of  the  bush.  They  must  all  die  during  the  coming  winter, 
ttd  next  spring  will  show  that  In  Lewis  Countv  alone  hundreds  of  thousands  of 
yoQug  sugar-maples  perished  from  the  ravages  of  this  Scolytid  during  the  summer  of 

As  has  be^n  stated  in  our  Bulletin  on  Forest-tree  Insects,  it  is  well 
known  that  healthy,  lar^e  sugar-maples  are  often  attacked  and  killed 
outright  by  the  borer  which  attacks  that  valuable  shade  tree.  The  in- 
stances of  the  death  of  healthy  trees  of  various  kinds  from  the  attacks 
of  internal  pests  or  of  baik-bonng  beetles  are  so  numerous  that  we 
are  now  inclined  to  believe  that  the  death  of  the  spruces  in  North- 
em  New  York  and  New  England  is  almost  ^^  holly  due  to  this  cause.  It 
is  the  belief  among  some  lumbermen  that  the  spruces  are  dying  of  old 
as:e.  There  is  undoubtedly  a  natural  limit  to  the  life  of  any  tree,  hut 
why  should  this  cause  have  been  confined  to  the  spruce  only  within 
•  tlie  last  ten  or  fifteen  years!  Spruces,  like  other  trees,  have  died  of  old 
an^e  siucc  the  world  began  I  Again,  summer  droughts  and  winter  storms 
and  severe  cold  >n  eather  should  not  aftect  the  spruce  more  than  any  other 
tree  of  our  forests,  especially  the  pine  and  the  hemlock.  Ou  the  con- 
trary, the  spruce  is  our  hanliest  tree.  It  lives  farthest  up  on  mountain 
sommitsj  it  is  the  northernmost  of  our  evergreen  trees,  living  nearer 
the  Anitic  circle  than  even  the  larch.  It  can  withstand  severe  dronght, 
floQrishingon  rocky  ground  where  the  soil  is  thinnest;  it  grows  luxuri- 
aotly  in  swamps  where  the  ground  remains  frozen  later  than  elsewhere, 
ami  the  arrangement  of  its  branches  enables  it  to  withstand  heavy 
•news  and  winter  storms  as  well,  if  not  much  better,  than  any  other  tree 
of  our  northern  forests.  The  adverse  forces  of  nature,  winds,  gales, 
frost,  snow,  sudden  heat,  and  drought  have  acted  for  ages  upon  the 
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eprncG,  and  by  the  processes  of  natural  selection  the  weak  qualities  ot 
otlier  evergreen  trees  have  apparently  been  eliminated  from  it;  it  has 
survived  and  persisted  by  reason  of  its  unusual  powers  of  endurance, 
its  toughness,  and  insensibility  to  the  rigors  of  a  northern  and  subarctic 
climate.  It  has,  however,  of  late  years,  and  perhaps  periodically,  been 
the  si>ecial  prey  of  boring  insects,  species  which  also  attack  its  allies 
and  the  pines,  but  which  seem  in  regions  from  which  the  pine  has  Iwen 
eliminated  by  the  ax  of  the  lumberman  to  concentrate  their  forces  oa 
this  tree. 

THE  DESTRUCTION  OF  SPRUCES  IN  NORTHERN  MAINE. 

Passing  into  Aroostook  County  by  railroad  by  way  of  New  Brnns 
wick,  we  learned  that  the  spruces  were  still  dying  in  portions  of  that 
Province  in  great  numbers.  For  example,  we  were  told  that  Mr.  Gibson, 
of  Fredericton,  in  the  winter  of  1882-'83  sent  parties  up  the  Nashwaka 
Eiver,  a  branch  of  the  Saint  John,  with  the  expectation  of  cutting 
40,000,000  feet  of  spruce  lumber;  but  half  of  it  was  found  to  be  dead. 
An  examination  of  the  spruces  in  the  vicinity  of  Presque  Isle,  Ashland, 
and  Patten  showed  that  the  bud* worm  had  not  been  at  work  in  those 
parts  of  Aroostook,  nor  along  the  road  from  Patten  to  Mattawamkeag. 

In  townships  8  and  9  (range  7  or  8t),  on  the  headwaters  of  the  Saint 
Croix  and  Mattawamkeag,  I  was  informed  by  a  lumberman  of  anusual 
powers  of  close  observation  that  the  spruce  trees  had  only  been  affected 
during  the  past  five  years.  When  be  first  went  into  the  woods  he 
found  the  trees  dying,  and  then  advised  the  owners  to  fell  them ;  this 
was  the  best  possible  advice,  but  it  was  not  taken.  He  said  the  trees 
would  make  good  lumber  for  the  second  year  after  they  showed  signs 
of  dying,  as  it  takes  two  years  for  them  to  become  wholly  dead.  He 
estimated  that  over  the  region  he  lumbered  in  about  one  in  eight  trees 
had  died ;  in  some  localities  two-thirds  had  been  killed.  He  was  the 
only  lumberman  we  have  met  who  unhesitatingly  attributed  the  disease 
to  borers,  though  we  kave  been  told  by  heavy  owners  of  lumbering 
regions  that  the  borers  were  the  cause  of  the  disease.  This  man  re- 
peatedly removed  the  bark,  and,  as  he  said,  "found  it  full  of  little  white 
worms."  He  also  assured  me  that  he  found  similar  worms  in  lining 
spruce  trees,  and  that  the  result  of  their  work  was  to  girdle  the  tree. 

From  conversations  with  diflierent  lumbermen  it  appears  that  a  spruce 
tree  a  foot  in  diameter  gets  its  growth  in  from  forty  to  fifty  years.  The 
larger  trees  can  be  culled  out  of  the  same  lumbering  region  every  ten 
years.  Lumbermen  have  the  impression  that  a  spruce  tree  grows  rap- 
idly. This  of  course  depends  on  the  soil,  position,  and  climate.  We 
have  found  the  past  season  that  spruce  saplings  about  4  feet  high  get 
their  growth  in  three  years;  it  is  easy  to  ascertain  this  Ijy  the  difference^ 
in  the  color  and  appe^arance  of  the  bark.  Whether  the  spruce  grows  more 
rapidly  than  hard- wood  trees  remains  to  be  ascertained.  Standing  in  a 
yard  of  a  house  in  Maine,  a  sugar-maple,  which  has  been  a  rapid  grower, 
and  which  we  know  to  be  about  forty-eight  years  old,  measured,  in 
September,  1884, 1  foot  from  the  ground,  2  feet  %  of  an  inch  in  diameter. 
The  Thorndike  oak,  on  the  campus  of  Bowdoiu  College,  raised  from  an 
acorn  planted  on  the  first  commencement  day  of  the  college,  on  the  first 
Wednesday  of  September,  1806,  now  measures,  at  1  foot  from  the  ground, 
30  inches  in  diameter,  having  therefore  attained  its  present  dimensions 
in  seventy-eight  years. 

From  Mattawamkeag  we  went  to  Mposehead  Lake.  Througboot  the 
great  range  of  forests  to  be  seen  from  the  lake  at  and  south  of  Mount 
Kineo  no  dead  spmoes  were  to  be  observed;  though  a  single  bud- worm 
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{Tortrix  fumi/erana)  was  beaten  from  a  young  spmce  July  6,  Hore, 
liowf»ver,  as  everywhere  else,  dead  spruces  occasionally  occurred  whose 
bark  was  filled  with  Scolytid  beetles. 

From  B.  8.  Coe,  esq.,  of  Bangor,  to  whom  we  are  indebted  for  infor- 
mation regarding  the  destruction  of  spruce  timber  in  Maine,  v/e  learned 
that  large  tracts  of  spruce  timber  near  Kennebago  Lake,  on  the  height 
of  land  between  the  Androscoggin  and  Forks  of  the  Kennebec,  had  been 
ikstroyed. 

Mr.  Coe  also  informed  us  that  he  learned  from  General  Smith,  of 
Norridgewock,  that  the  spruce  growth  about  that  town  and  Waterville 
early  in  this  century  had  been  diseased,  and  died  very  much  as  in  the 
past  few  years. 

From  various  persons  we  learned  that  the  evil  is  now  abating,  and 
without  doubt  if  the  tracts  of  dead  spruce  could,  at  least  those  near  set- 
tlements or  villages,  be  cut  down  and  removed,  leaving,  however,  the 
spruce  undergrowth,  a  new  growth  of  spruce  would  spring  up,  which 
in  forty  or  fifty  years  could  be  profitably  lumbered. 

CONDITION  OP  THE  HAGKMATAOK  IN  1884. 

13ie  larches,  or  hackmatacks,  throughout  the  region  passed  through 
the  past  summer  have  been  examined  with  a  good  deal  of  interest  in 
order  to  note  the  effects  produced  by  the  ravages  of  the  larch-worm 
(Nematu$  erichsonii)  during  the  two  preceding  summers.  In  our  last 
report  we  gave  the  history  and  degree  of  ravages  caused  by  this  worm. 

The  hackmatack,  or  larch,  is  a  very  hardy  tree,  only  less  so  than  the 
spruce,  as  it  grows  near  the  northern  limit  of  trees  and  is  commonly 
associated  with  the  spruce  on  the  bleak,  almost  treeless,  coast  of 
Northern  Labrador,  where  we  have  seen  it  in  abundance,  though 
dwarfed  compared  with  the  size  it  attains  in  Northern  Mainu  and  New 
Brunswick. 

As  the  worm  does  not  appear  until  early  in  July,  it  had  not  of  course 
begun  it«  work  at  the  time  we  were  in  Northern  New  York.  Throughout 
Northern  Maine  this  saw-fly  was  rarely  seen.  At  Woodstock,  New  Bruns- 
wick, the  freshly- hatched  worms  were  detected  about  the  1st  of  July, 
but  the  larches  observed  along  the  road  from  Presque  Isle  to  Ashland 
and  Patten  were  but  slightly  affected.  The  flies  were  scarce,  a  great 
faUing  off  in  numbers  from  the  previous  years,  and  the  trees  during 
the  fiSst  week  of  July  were  but  slightly  affected.  When  the  worms 
have  attained  a  considerable  size,  and  have  been  destructive  to  the 
leaves,  the  trees  begin  to  turn  brown  and  to  present  a  very  characteris- 
tic appearance,  as  if  a  light  fire  had  passed  through  them.  Only  at  a 
poiut  along  the  railroad  south  of  Dover,  Me.,  were  a  few  larches  seen 
which  had  turned  somewhat  brown,  and  there  were  a  few  slightly 
brown  trees  seen  from  the  cars  between  Bangor  and  Augusta.  Later 
in  the  season,  in  August,  after  the  worms  had  disappeared  at  Bruns- 
wick, the  larches  were  found  to  have  been  but  slightly  harmed  by  the 
few  worms  hatched  out  this  summer. 

On  the  whole,  then,  while  a  small  i)roportion  of  larches  have  been 
killed  by  this  worm,  this  vigorous  tree,  though  defoliated  for  two  suc- 
cessive summers,  seems  in  the  majority  of  cases  to  survive  the  loss  of 
its  leaves,  though  it  threw  out  much  shorter  ones  the  present  summer. 
Possibly  10  per  cent,  of  our  northern  larches  died  from  the  attacks  of 
this  worm.  Very  probably  the  numbers  of  this  insect  will  diminish 
doring  the  next  year,  and  the  species  may  ultimately  become  as  rare 
as  it  has  always  been  in  Europe,  until  a  decrease  in  its  natural  insect 
parasitesi  and  favorable  climatic  causes  induce  its  undue^|^l|ip\i^(t^^[^ 


378         EKPOfiT   OF   THE   OOMMI88IONBB  OF  AGSICULTUKE. 
THE  REDDISH-YELLOW  SPRUCE*BUD  WORK. 

(flfaynHy<ycJta  raUeburgiana  Sax.) 

A  caterpillar  not  before  observed  by  us  was  fonnd  to  be  very  inju« 
rioiis  to  tbe  white  apruce,  and  in  a  less  degree  the  black  spruceon  Sqaiird 
Island,  Booth  Bay  Uarbor,  Maine.  July  11  the  white  spruce  shoots  par- 
ticularly were  found  to  hav^,  in  many  ca^es^  been  8trip])ed  bare  of  their 
leaves,  especially  the  terminal  fresh  shoots.  The  shoots  had  been 
stripped  either  wholly  or  only  on  one  side,  some  of  the  young  trees  being 
badJy  iujurttd,  and  as  they  were  used  as  ornameutal  shrubs  around  the 
BQmm%s  cottages  on  that  island,  their  beauty  was  seriously  marred. 
They  also  affected  the  white  spruce  trees  growing  wild  among  the  rocks 
on  the  shore,  while  but  a  few  black  spruces  had  been  injured.  The 
shoots  and  branches  were  fairly  alive  with  the  moths,  which,  on  being 
disturbed  would  rise  up  in  great  numbers  and  then  settle  down  upon 
the  leaves.  Upon  sending  a  specimen  to  Prof.  0.  H.  Fernald,  of  the 
Maine  State  College,  who  is  the  leading  authority  on  the  Tortricidft^  a 
family  of  leaf-rolling  moths,  he  kindly  informs  me  that  it  is  a  new'dep- 
redator,  only  recent^  detected  in  this  country.  His  letter  to  me  reads 
as  follows : 

MAnns  Statu  Collicgk, 

DXPARTMSMT  OF  NATURAL  HlSTORT, 

Orono,  ife.,  October  4, 1064. 

Mt  Dear  Profrssor  :  Your  oard  and  the  inseot  have  oome  to  hand.  I  bare  talcen 
this  iosect  at  Mount  Desert  in  the  latter  part  of  July,  IdHS^,  in  abundance  around 
spruces  in  wliich  the  terminal  twigs  were  destroyed.  This  was  preenmptlve — ^tbongb 
not  positive— evidence  tb at  they  were  tbe  ones  that  caused  the  destruction  of  tbe  tvigs. 
I  found  them  a^ain  this  summer,  early  in  Jnly,  on  Islesboroni^b.  around  eprucM  in  tbe 
same  way  as  described  above.  I  have  also  received  tbe  insect  for  determination  from 
New  Hampshire.  This,  I  believe,  is  tbe  entire  history  of  the  insect  in  this  country, 
for  it  has  never  been  sent  t-o  me  except  as  above,  and  it  is  not  in  any  of  the  ooUectioiu 
of  the  country  to  my  knowledf^e. 

I  at  once  determined  it  to  be  a  Sieganopiyeha^  and  as  it  agreed  with  nothing  fn  my 
American  collection,  I  turned  to  tho  foreign  species  and  found  that  it  was  near,  if  not 
identical  with,  tbe  European  iS.  ratzehurgiana  oax.  I  have  three  examples  from  Qermany 
which  vary  somewhat,  as  do  the  specimens  of  this  country.  I  have  now  given  tbein 
a  critical  examination  and  comparison,  and  believe  them  t«)  be  identical.  I  made  a 
microscopical  examination  of  the  genitalia  of  the  males,  and  find  them  alike.  So  far 
as  any  studies  which  can  be  made  on  the  images  go  they  would  be  regarded  identical. 

If  you  found  the  larvae  aud  made  any  studies  ou  them,  I  would  be  glad  to  have  yon 
compare  them  with  whatthe  following  anthora  say,  and  let  me  know  wuetbertbey  agree 
or  whether  the  early  stages  differ.  See  the  following  works,  which  I  think  comprise 
tho  entire  history  of  the  literature  of  tho  snbj4*ot:  Katzeborg.  Forest  Insects^  vol.  I, 
p.  227,  plate  12 :  fig.  3,  Imago:  3  L.,  larva;  aud  plate  13,  figs.  3  and  4.  twigs  destroyed 
by  the  larvie:  Zelier,  Isis  (not  in  my  library),  1846.  242:  Herrich-SoDaeffer,  Schmett- 
erlinge  von  Europn,  vol.  Y,  p.  208:  HeintMtiann,  Wickler,  p.  212,  who  states  that  tb« 
larvo)  live  in  spring  in  the  youug  shoots  of  Finut  ablt9,  Duponcbel  describfs  it  on 
page  508,  and  gives  a  fair  figure  on  Plate  266  under  the  name  fenerawA,  mistaking  it 
for  Hiibner's  inieranaf  which  belongs  to  another  genus.  Stainton's  Manual,  vol.  2,  p. 
21W,  under  tenerana,  says,  **not  scarce  among  fir  trees."  Wilkinson,  British  Torlnc»5. 
p.  ISO, under  ienerona;  Freyer(not  in  my  library);  Guen<$e,  Index  methodic ns, 26,  aitdcr 
tho  name  trrana :  Westwood,  British  Moths  (not  in  my  library),  ninetamm^  Kaltenbacb, 
Die  Pfianzenfeinde,  p.  C^k^— you  may  gel  some  help  from  this;  Jmyi  Dio  Lrt»pidopteren 
der  Scbweiz,  p.  325. 
Yours,  truly, 

C.  H.  PERNALD. 

Dr.  A.  S.  Packard. 

Like  the  dark  olive-brown  bnd-worm  {Tortrix /umiferana)  this  worm 
eats  around  the  bud  in  June,  gnawing  off  the  leaves  and  tiias  loosen- 
ing them,  so  that  they  remain  attached  by  a  loose,  slight  web  Ailed  with 
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the  castings,  and  nnddr  this  mass  tks  oaterpillar  livss  concealed  fVom 
the  piling  ga£e  of  lusectivotous  birds. 

As  it  was  late  for  the  caterpillars,  nearly  or  quite  all  having  trans- 
formed into  moths,  only  a  single  belated  worm  was  found,  which,  there 
is  the  strongest  presumptive  evidence  for  believing  is  the  young  of  the 
moth  in  question.  It  is  much  smaller,  nearly  one-half  as  large,  and  en- 
tirely different  from  the  caterpillar  of  the  common  spruce  bud-worm 
(Toririx  fumiferana)  and  is  of  a  general  reddish-yellowish  hue. 

The  body  is  flattened,  the  head  of  a  deep  reddish  honey-yellow,  while 
the  body  is  pale  rust-red,  with  a  darker  dorsal  stripe  and  a  paler  band 
on  each  side.  The  piliferous  warts  are  paler  than  the  ground  color. 
The  b<Nly  low  down  on  the  sides  and  beneath  is  yellowish.  All  the  \%^ 
both  thoracic  and  abdominal,  are  pale  honey -yellow.    Length,  1^^. 

Without  doubt  the  caterpillar  hibernates  when  uearfy  full  grown,  at- 
tacks the  shoots  in  June  when  the  new  leaves  are  growing  out,  and  goes 
into  the  chrysalis  state  by  the  end  of  the  month,  the  moths  appearing 
during  the  first  and  second  weeks  of  J  uly.  Of  course  it  is  desirable  that 
the  caterpillar  be  reared,  so  as  to  leave  no  doubt  as  to  its  identity  with 
the  moth  in  question. 

When  the  young  trees  and  shrubs  are  found  to  be  affected,  they 
should  be  sprayed  with  Paris  green  or  London  purple  in  solution. 


THE  COMMON  LONGICORN  PINE- BORER. 

{MonohafnmuB  oonfusor  Kirby.) 

[Plate  V,  Fig.  3;  Plate  VI,  Pig.  1;  Plate  VII,  Pig.  1.] 

Although  this  borer  is  destructive  to  the  white  pine,  I  have  not  yet  met 
with  an  instance  where  a  living  pine  tree  has  been  killed  outright  by 
it.  In  Maine,  however,  wherever  the  fir  aboundsk  this  insect  is  very 
d^tmctive«  While  the  fir  Is  the  least  valuable  of  our  timber  trees,  it 
iaa  beautiful  shade  and  ornamental  tree,  though  shorMivcd.  It  is 
especially  liable  to  attack  from  this  borer.  In  passing  along  any  road  in 
Camberland  County,  particularly  near  the  sea-coast,  and  also  on  the 
islands  in  Casco  Bay,  great  numbers  of  dead  firs  are  to  be  seen  perfo- 
nted  with  the  round  holes,  large  enough  to  admit  a  lead  pencil,  mado 
by  this  borer  for  the  exit  of  the  beetle. 

I  have  already  given  instances  in  Bulletin;?,  United  States  Entomologi- 
cal Uom  mission,  pp.220, 236,  of  living  fir  trees  killed  by  this  borer.  During 
the  past  summer  I  have  observed  several,  at  least  four  or  five,  living  firs 
in  which  these  borers  were  at  work.  The  trees  were  either  wholly  fresh 
and  alive  or  some  of  the  branches  were  dead,  as  well  as  a  part  of  the  bark 
on  one  side.  A  large  number  of  luUy  grown  worms  were  taken  out  of 
a  fir  on  Frenchman's  Island,  which  was  dead  on  one  side,  the  other 
half  of  the  tree  being  alive,  and  the  leaves  all  fresh  and  green.  There 
seems  no  reasonable  doubt  but  that  this  tree,  then,  is  attacked  while 
in  a  perfectly  healthy  state  by  this  borer,  and  killed  after  one  or  two 
years. 

How  thoroughly  one  or  two  females  of  this  beetle  may  stock  a  single 
tree  with  young  borers  may  be  seen  by  reading  the  following  account  of 
observatioLs  made  by  us  the  past  summer.  It  should  be  stated  in  this 
ocmnection  that  we  have  been  told  by  an  intelligent  lumberman  near 
Bangely  Lake,  Maine^  that  large  masses  of  living  firs  in  that  region 
liave  been  killed  outright  by  the  borer^  which  is  undoubtedly  this  spe- 
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cies  of  beetle.  Tlio  iupect  is  figured  in  all  its  stages  in  our  Bulletin, 
and  the  beetle  in  Harris's  Treatise  on  Inseiits,  and  in  otber  publications. 
Jt  is  a  member  of  tbe  family  of  long-borued  beetles;  its  antennae  or 
feelers  being  about  twice  as  long  as  the  body.  Its  body  is  nearly  as  thick 
as  one's  little  finger,  and  it  is  of  a  mottled  gray  color,  marbled  with 
white  and  dark-brown  irregular  patches.  Thus  marked  it  is,  while  ^es^ 
ing  on  the  bark  of  a  moss-grown  and  lichen-covered  fir,  spruce,  or  pine 
tree,  protected  from  the  observation  of  birds,  its  colors  being  so  assim- 
ilated to  those  of  the  bark  of  either  of  those  trees  that  it  readily  es- 
capes observation.  The  beetle  appears  early  in  June,  and  is  to  be  found 
throufjh  the  summer  until  early  in  September;  and  at  any  time  in  July 
and  August,  as  well  as  the  first  week  in  September,  it  lays  its  eggs  in 
the  manner  to  be  described. 

Professor  Eiley  has  described  in  detail  in  the  N'etc  York  WeeU) 
Tribune^  February  20,  1878,  the  mode  of  oviposition  of  the  Bound- 
headed  Apple-tree  borer  {Saperda  hivittata)^  and  his  account  has  since 
been  confirmed  in  the  Ihiral  New-Yorler  for  January  12, 1884,  by  Mr. 
C.  Gr.  Atkins.    The  beetle  makes  a  straight  slit  in  the  bark* 

The  exact  mode  of  the  deposition  of  their  eggs  by  the  Lon^oorn 
beetles  is  imperfectly  known  so  far  as  we  are  aware.  Penis,  m  his 
Insectcs  du  Pin  Maritime,  describes  the  mode  of  oviposition  of  Erga^ 
faber  and  Criocephalus  rusticusy  but  not  of  Manokammus.  We  have 
been  fortunate  enough  to  observe  the  female  beetle  while  at  work  mak- 
ing the  incision  with  her  jaws,  though  we  have  not  observed  the  final 
act  itself  of  deposition  of  the  eggs.  While  examining  the  fir  trees  on 
the  western  shore  of  Birch  Island,  Casco  Bay,  Maine,  on  a  warm,  sunny 
afternoon  of  August  30, 1  saw  a  male  Monohammus  confusor  standing 
on  the  bark  of  a  living  fir  about  9  inches  in  diameter,  within  the  dis- 
tance of  2  inches  from  a  female,  whose  jaws  were  buried  in  the  bark  oi 
the  tree  on  the  western  side  of  the  trunk,  which  was  exposed  to  the 
fail  rays  of  the  sun. 

On  beginning  to  make  the  incision,  each  of  the  large,  sharp,  strong 
jaws  of  this  beetle  is  pushed  directly  into  the  bark ;  they  are  then 
apparently  brought  together,  and  the  result  is  a  slight  curvilineM'  gash 
which  descends  obliquely  in  the  bark.  It  is  probable  that  the  beetle 
pries  up  the  pad  thus  formed,  so  that  the  freshly-cut  edges  are  exposed, 
and  an  opening  is  thus  formed  into  which  the  ^gg  is  thrust  While 
watching  the  female  at  work  the  male  dropped  to  the  ground,  and  his 
consort  becoming  alarmed  withdrew  her  jaws  from  the  incomplete  in- 
cision, when  I  seized  her.  To  the  end  of  her  abdomen  were  attached  a 
few  fragments  of  the  reddish  bark  of  the  fir,  and  two  or  three  small  green 
pellets,  probably  excrement;  but  this  showed  that  she  had  already  de- 
posited at  least  one  egg,  and  that  the  labor  was  slight,  the  end  of  the 
al^domen  probably  being  simply  extended  and  thrust  into  the  gap  oi 
the  incision.  The  Longicorns,  like  most  other  beetles,  have  no  tme  ovi- 
positor, but  the  end  of  the  abdomen  is  a  simple,  flattened,  horny  tube, 
in  which  the  oviduct  terminates;  the  end  of  this  sheath  or  tube  is  prob- 
ably thrust  into  the  gash  made  by  the  jaws. 

By  prying  up  the  pad  formed  by  the  jaws  a  shallow  but  roomy  oeU  or 
chamber  is  made  for  the  ^gg,  which  lies  nearly  or  quite  horizontally,  not 
vertically. 

The  egg  (PI.  V,  Fig.  3,  a)  is  very  large,  ovo-cylindrical,  well-rounded, 
but  tapering  somewhat  at  each  end,  of  a  dirty- white  color,  and  in  length 
is  4J»'°'. 

On  visiting  the  tree  a  week  later  and  removing  a  portion  of  the  bark 
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and  examining  it,  September  6-8,  the  eggs  had  in  some  cases  hatched 
and  the  larvae  had  begun  to  descend  slightly  into  the  bark.  On  hatch- 
ing they  begin  at  once  to  gnaw  a  mine,  throwing  their  castings  out 
through  the  gash  originally  made  by  the  female,  so  that  it  was  easy  to- 
asceilain  without  disturbing  the  bark  whether  trie  eggs  had  hatched  or 
not.  The  larvae  indifferently  lie  with  either  side,  dorsal  or  ventral,  pre- 
sented outwards.  Three  days  after  (September  12)  several  had  bored 
tbrough  the  pieces  of  bark,  making  the  usual  flattened  oval  hole,  but 
probably  in  nature  the  larva  remains  hidden  in  the  bark  through  the 
winter,  not  beginning  to  penetrate  the  wood  until  the  following  spring. 

The  length  of  the  larva  when  freshly  hatched  was  5-6*°»»,  and  the 
body  wBfi  rather  stouter  than  in  the  fully-grown  larva.  (Plate  V,  Fig. 
3,6.) 

How  many  eggs  are  laid  by  the  female  is  not  known,  but,  probably, 
judging  by  their  large  size,  comparatively  few. 

Another  female  was  found  on  the  same  tree.  Over  a  hundred  gashes 
had  been  made  on  the  western  side  of  this  fir  tree  over  a  space  4  feet 
long;  the  gashes  were  so  fresh  that  they  must  have  been  made  on  that 
and  the  previous  days.  They  were  quite  conspicuous,  and  could,  after 
one  bad  become  familiar  with  their  appearance,  be  detected  at  the  dis- 
tance of  5  or  6  feet  from  the  tree.  I  susx)ect  that  the  sexes  couple  fre- 
qnently  during  the  operation  of  egg-laying,  as  the  male  was  standing 
60  near  his  mate  with  his  antennae  outstretched  and  intently  watching 
the  female  while  at  work.    The  males  are  also  probably  polygamous. 

The  industry  of  the  female  is  well  shown  by  the  number  of  gashes 
made  (Plate  VI,  Fig.  1,  a,  ft],  some  |of  which  did  not,  however,  contain 
any  eggs.  In  the  space  oi  a  square  inch  there  were  three  gashes, 
while  in  the  region  where  they  were  thickest  forty  were  counted  in  half 
a  square  foot.  Of  course  when  they  hatch  all  do  not  live  to  pass  through 
their  transformation.  Whether  the  woodpeckers  seek  for  and  discover 
the  larvae  ensconced  in  the  bark  is  doubtful,  and  yet  it  would  be  easy  for 
them  or  other  birds  to  pick  the  grubs  out  of  their  hiding-places.  So  far 
as  my  observations  have  gone  the  holes  made  by  the  woodpeckers  in 
forest  trees  are  for  the  purpose  of  getting  at  the  inner  bark  rather  than 
for  insects.  But  a  careful  examination  of  woodpeckers  shot  in  conifer- 
OQs  forests  would  throw  light  on  this  subject. 

In  regions  where  the  white  pine  grows  it  is  infested  by  the  Mono- 
hammus.  The  spruce  is  also  often  infested,  but  I  have  not  seen  clear 
cases  where  either  of  those  trees  have  been  killed  outright  by  this  de- 
structive borer.  But  during  the  past  summer  I  have  seen  on  the  isl- 
ands in  Casco  Bay  and  taken  out  the  full  grown  larvae  from  at  least  six 
or  seven  living  firs,  which  must  have  been  killed  by  the  attack  of  this 
borer,  which  has  been  the  evident  cause  of  the  death  of  many  firs  in 
Maine. 

I  have  seen  hundreds,  perhaps  nearly  a  thousand,  dead  firs  whose 
trunks  were  riddled  with  the  holes  of  these  borers.  The  spruce  is  less 
frequently  killed,  but  I  have  taken  from  a  dead  tree  two  pieces  of  spruce 
bark,  each  about  6  inches  square,  one  containing  sixteen  and  the  other 
eighteen  holes  through  which  the  beetle  had  escaped.  PL  VII,  Fig.  1, 
lepresents  one  of  these  specimens  of  natural  size. 
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THE  SUGAR-MAPLE  BORER. 

iOlycobius  specio$uSy  Say.) 

This  destructive  borer,  which  has  been  described  and  figured  in  m 
Bulletin  on  Forest  Insects,  is  still  at  work  in  Maine,  where  we  have 
made  such  observations  on  its  egg-laying  habits  and  the  modeof  lifsof 
the  freshly-hatched  larva,  that  it  now  seems  possible  to  preT«nt  iU 
entry  into  the  heart- wood  by  catting  it  out  of  the  bark  in  the  an^im 

The  barrows,  or  mines,  either  extend  under  the  bark  or  descend  iito 
the  wood  towards  the  heart  of  the  tree.  Different  trees  are  varioofilj  at- 
tacked. Where  the  worms  remain  under  the  bark  large  piecee  ire 
loosened  and  gradually  fall  off,  leaving  sometimes  nearly  one  ride  at 
the  trunk  bare.  At  the  same  time  the  general  health  of  toe  tree  is  bi- 
paired,  as  shown  by  the  sparseness  of  the  leaves. 

The  beetles  were  unusually  frequent  in  Brunswick  daring  late  Johr 
and  eai>ecially  in  August,  and  at  this  time  lay  their  eggs.  Althoojrk 
none  were  found  engagedf  in  the  operation,  there  is  little  doubt.  Mvill 
be  seen  below,  that  the  process  is  nearly  identical  with  that  of  tna  pine- 
borer,  or  Monohammus.  I  fonnd  two  mines  of  this  borer  which  croaed 
each  other,  though  usually  each  follows  an  independent  course,  Qnte 
much  crowded.  On  a  single  tree  from  one  side  of  which  the  hiA  had 
fallen  off  in  consequence  of  the  attacks  of  this  insect,  there  were  ^mos 
twelve  *^  mines,"  or  burrows,  of  which  ten  ran  ap  the  trunk.  The  sioH 
were  from  15  to  24  inches  long,  one  measuring  2  feet  andSinifteiin 
length.  At  the  upper  end  the  mines  are  about  f  inch  wide.  The  min* 
either  finally  sinks  deep  in  the  wood  or  extends  all  the  way  under  tte 
bark  until  at  the  extreme  end,  where  it  sinks  in  a  little  way  to  form  aodt 
or  chamber,  for  the  chrysalis. 

The  trees  die  slowly,  and  where  the  trunk  has  been  mined  on  onettAi 
only  the  tree  lives  on,  though  the  foliage  be  much  thinner.  Trees BSf« 
as  we  have  observed,  live  for  at  least  five  or  six  years  with  a  Dumber^ 
borers  in  their  trunks. 

Fresh  from  the  observations  made  on  the  mode  of  egg-laying  in  tte 
common  pine-borer,  I  looked,  September  12,  for  the  eggs  or  fntUj- 
hatched  larvse  of  Olycobius  speciosusy  and  fonqd  the  latter  at  onoe.  Tit 
Bev.  Mr.  Leonard,  of  Dublin,  K.  H.,  many  years  ago,  in  a  letter  to  Ot 
Harris,  stated  that  the  maple-tree  borer^  on  hatchuig,  remained  in  tti 
bark  through  the  winter.  Upon  examining  a  sugar  maple  about  2  M 
in  diameter,  it  was  found  that  twenty  eggs  had  been  laid  is  tf 
ferent  parts  of  the  bark  from  near  the  ground  to  where  the  brancto 
originated,  a  distance  of  about  10  feet.  The  site  of  ovipositioo  v«i 
recognized  by  a  rusty,  irregular  discoloration  of  the  barkaboottha 
size  of  a  cent,  and  especially  by  the  "finss,"  or  castings,  which  to  ti» 
length  of  an  inch  or  more  were  attached  like  a  broken  corkscrew  tr 
the  bark.  On  cutting  into  the  bark,  the  recently-hatched  lame  (5-^* 
in  length)  were  found  lying  in  their  mines,  or  barrows,  at  the  depth  of  * 
teuth  to  the  sixth  of  an  inch. 

The  burrows  already  made  were  about  an  inch  long,  some  a  ^^f*'^ 
longer;  the  larva  usually  mines  upward.  No  egf^  were  found,  bet 
they  are  laid  in  obscurely  marked  gashes,  about  a  fifth  of  an  inch  losf . 
usually  near  a  crevice  in  the  bark. 

These  gashes  and  castings  are  readily  discoverable,  and  it  wdddw 
easy  to  save  these  valuable  shade  trees  by  looking  for  them  in  tbf  ■»' 
tnmn  and  winter  or  early  spring  and  cutting  out  t^^e  worms.    Tbet^i' 
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ties  were  not  nncommon  at  Brnnswick  in  Jnly  and  Anf^ust  the  past 
year.  Of  six  ^rubs  which  I  cut  out  over  half  seemed  unhealthy,  per- 
haps diseased  by  the  water  which  had  .penetrated  their  mines. 

I  have  recommended  protecting  valna*»le  shade  trees  by  wrapping 
the  trunks  with  bands  of  cloth  well  saturated  with  kerosene  oil  in 
Anjnist  and  September,  so  as  to  drive  off  the  beetles  and  to  destroy 
the  freshly-batoned  grubs,  but  since  discovering  how  easily  the  grulis 
aud  castings  of  the  freshly-hatched  worms  can  be  detected  a  few  days 
or  weeks  after  the  eggs  have  been  laid,  it  seems  obvious  that  the  easiest 
and  sorest  preventive  is  to  cut  out  the  grubs  when  lying  in  their  au- 
tanin  and  winter  quarters  Just  under  the  surface  of  the  bark.  It  is 
almost  inopossible  to  destroy  the  fully-grown  worms  in  their  **  mines" 
or  burrows,  since  the  latter  extend  up  the  tree  either  directly  under  the 
bark  or  are  sunken  in  the  wood.  On  one  tree  nearly  destroyed  by  this 
borer,  oat  of  about  fourteen  mines  twelve  extended  upward.  Hence 
it  is  useless  to  try  to  find  the  hole  and  inject  oil  into  it.  There  now 
seems  no  reason  why  valuable  shade  maple  trees  should  not  be  saved 
by  a  few  hours'  close  observation  and  removal  of  the  young  grubs,  say 
in  September  or  October. 

THE  POPLAE-BORER. 

{Saperda  oaloarata  Say.) 

This  borer  has  been  destructive  to  poplar  trees  on  the  shores  of  Oasco 
Bay,  e8i>ecially  at  the  head  of  the  bay  west  of  Harpswell  Neck,  where 
my  attention  was  first  called  to  its  work  by  ex-Governor  J.  L.  Cham  oerlain, 
on  whose  estate  at  Kew  Wharf  a  number  of  trees  had  died.  The  trees 
in  August  are  seen  to  show  unmistakable  signs  of  disease  by  the  leaves 
curling  and  withering.  The  presence  of  the  larva  within  is  easily  de- 
tected by  the  masses  of  castings  resembling  sawdust,  which  are  thrown 
out  of  the  holes  and  falls  down  the  trunk  to  the  ground. 

Upon  catting  down  the  trees  and  splitting  them  open,  not  only  the 
fel^y-RTOwn  larva,  or  grub,  but  also  one  or  two  pupae  and  several  beetles 
were  found,  the  latter  ready  to  issue  from  their  holes.  As  many  as  eight 
ortenlarvse  were  found  mining  in  a  portion  of  a  poplar  trunk  10  inches 
long  and  5  inches  in  diameter. 

Glie  wood  was  perforated  in  all  directions,  running  under  the  bark 
port  of  the  way  and  sinking  in  various  directions  into  the  wood,  some 
of  them  extending  side  by  side  along  the  heart  of  the  tree.  The  longer 
mines  are  about  a  foot  in  length,  and  about  a  centimeter,  or  four-tenths 
of,  and  at  times  half,  an  inch  in  diameter.  Part  of  the  mine  is  more  or 
less  stuffed  with  long,  slender  chips  gnawed  off  by  the  larva. 

The  worm  and  beetle  have  been  already  described  and  figured  in 
Bulletin  7  of  the  United  States  Entomological  Commission,  p.  118. 


IHSECT8  ATFEOmra  FALL  WHEAT. 

By  F.  M.  WxBSTBR,  Special  Agent. 
THE  WHEATSTBAW  ISOSOMA 

{Isosoma  tritici  Eiley.) 

On  the  8tli  of  May,  in  a  field  of  fall  wheat  near  Bloomington,  111.^ 
'Which  had  produced  a  crop  of  the  same  cereal  the  previous  season,  I 
captured  two  wingless  females  of  this  species,  which  were  placed  in 
alcohoL 
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Tbis  was  the  first  time  the  insect  had  been  observed  in  this  locality, 
being  far  north  of  any  section  of  the  IState  previously  known  to  have 
been  infested.  Da  Quoin,  in  fact,  was  about  its  supxiosed  northern 
limit- 
On  the  following  day,  in  the  same  field,  two  additional  apterous  fe- 
males were  found. 

These  were  at  once  taken  home,  and  also  a  quantity  of  the  growing: 
grain,  which  was  transplanted  to  a  flower-pot  My  insects  were  i)lac<*d 
on  the  grain  and  covered  with  a  large  glass,  through  which  I  could  ob- 
serve all  that  transpired  within.'  During  the  first  day  of  their  confiue- 
ment  they  appeared  to  be  wholly  engaged  in  attempting  to  escape,  and 
it  was  not  until  the  evening  of  the  second  day,  the  11th,  that  I  noticed 
any  disposition  to  oviposit 

On  this  evening  both  females  had  been  observed  for  a  oonple  of  hours 
continually  running  up  and  down  the  wheat-plants.  Suddenly  one  of 
them  stopped,  and,  pushing  herself  as  far  away  from  the  straw  as  pos- 
sible, by  throwing  her  legs  directly  beneath  her  and  straightening  them 
out,  threw  the  abdomen  forward  and  beneath  her  body,  and  as  it  recoiled 
toward  its  normal  position  the  point  of  the  ovipositor  canght  in  the 
straw  and  opened  from  the  groove  along  the  abdomen,  much  as  the 
blade  of  a  pocket-knife  half  opens  from  the  handle.  Then,  by  drawing 
the  straw  toward  her,  and  bracing  the  ovipositor  with  the  abdomen  to 
keep  it  straight,  she  was  enabled  to  force  its  entire  length  into  the  plant, 
her  body  being  now  fiat  on  the  surface,  the  legs  in  the  same  position  as 
when  at  rest 

To  recover  the  ovipositor  she  placed  her  feet  against  the  plant,  push- 
ing it  from  her  until  the  body  assumed  nearly  the  same  arched  position 
as  at  first  When  withdrawn  the  ovipositor  at  once  sprung  back  to  its 
place  in  the  abdominal  groove.  These  movements  occupied  from  one 
and  a  half  to  two  minutes,  provided  no  dlMculty  was  encountered  in 
withdrawing  the  ovipositor. 

This,  however,  was  not  always  the  case,  as  on  one  occasion,  which 
came  under  my  notice,  twenty  minutes  were  consumed  in  the  recovery 
alone. 

It  is  probable  that  the  eggs  are  deposited  singly,  as  I  noticed  that  the 
female  at  once  began  the  task  of  again  puncturing  the  straw  at  a  little 
distance  away.  On  the  next  morning  the  second  female  was  observe  to 
oviposit,  and  both  were  very  busily  engaged  during  that  and  th^  fol- 
lowing day.  But  in  the  evening  I  noticed  they  were  less  active,  Reem- 
ing  much  fatigued,  and  the  work  being  accomplished  with  greater  efifort 
so  that  I  was  little  surprised  on  the  next  muruiug,  the  14th,  to  find  them 
both  dead  about  the  plants. 

Tho  ovaries  of  one  were  examined  and  found  to  be  free  of  eggs,  show- 
ing that  she  had  finished  her  work. 

During  this  time  the  fields  had  been  searched  assiduously  for  others;, 
and  I  continued  to  do  so  without  success  until  the  16th,  when  another 
female  was  captured  in  the  same  field  where  the  others  had  been  ob- 
tained, and,  like  them,  wingless. 

She  was  placed  in  alcohol  and  soon  after  dissected,  and  the  ovaries 
found  to  contain  a  number  of  eggs. 

I  then  began,  by  the  aid  of  a  microscope,  a  thorough  examination  of 
the  tissue  of  the  straw  in  which  my  confined  females  had  oviposit^l, 
and,  although  I  spent  many  hours  in  the  search,  and  more  than  once 
felt  sure  I  had  found  the  eggs,  was  at  last  obligea  to  give  up  in  despair, 
not  wishing  to  sacrifice  more  of  my  supply  of  now  precious  plants. 
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Tlie  eppr,  as  fonnd  in  the  ovaries,  may  be  described  as  follows :  Color 
Tvliite.  Forui  gourd-shaped,  the  globalar  part  measuring  0.21"°»  iii 
Jenjprth  and  0.1 1«»"  broad;  the  stem  0.35*""*  long  and  0.04°»°»  broad,  the 
cnrii-e  length  being  0.56*"". 

This  was  the  last  wingless  female  I  was  able  to  secure,  although  the 
seiirch  was  continued  during  the  entire  month.  On  May  28  two  of  the 
potted  whea^plant8  were  examined,  and  to  my  surprise  each  contained 
a  two'thirds-grown  larva  in  the  space  below  the  upper  internode.  A 
careful  search  faile<l  to  reveal  any  larv®  that  could  have  emanated  from 
the  eggs  dei)06ited  in  the  plants  two  weeks  previous. 

On  the  1st  of  June,  however,  I  fonnd  a  minute  larva  on  the  inside  of 
the  single  potted  plant  examined. 

As  it  became  necessary  for  me  to  leave  Illinois  at  once  and  locate 
elsewhere,  all  observations  in  this  field  were  necessarily  put  at  an  end. 
The  remainder  of  iny  potte<l  plants  were  taken  with  me,  and  on  reach- 
ing my  destination  were  placed  in  a  newly-constructed  breeding  cage. 

From  one  of  these  plants,  on  June  7, 1  took  a  small  larva,  and  on  the 
20th  a  wingless  female  appeared  in  the  cage,  and  on  the  23d  1  took  a 
second  adult  from  another  plant.  This  last  was  also  a  female,  but  with 
aborted  wings,  and  had  died  before  making  her  way  out  of  the  straw. 

It  seems  hardly  probable  that  either  of  these  adults  or  the  larvae 
found  in  the  plants  on  May  28  could  have  developed  from  eggs  depos- 
ited by  females  which  had  passed  the  previous  winter  in  last  gear's 
stubble  or  straw,  as  the  spring  of  the  present  year  was  cold  and  back- 
ward. It  is  more  probable  that  they  wintered  in  the  new  wheat  as  larva), 
the  eggs  having  been  deposited  the  previous  autumn,  which  was  excep- 
tionally mild  until  quite  late  in  the  season,  thereby  maturing  females 
which  would  otherwise  have  passed  the  winter  as  pupjB.  Since  coming 
to  Indiana,  the  4th  of  June,  but  two  adults  of  the  common  form  have 
come  under  my  observation.  One  of  these  was  captured  in  a  field  of 
timothy  on  Jane  12.  The  other  was  bred  July  21  from  wheat  straw  re- 
moved from  the  field  on  the  18th.  Both  of  these  possessed  well  devel- 
oped wings. 

In  all  fields  of  wheat  or  rye  examined  in  the  vicinity  of  Bloomington 
and  Normal,  III.,  I  found  in  considerable  numbers  a  form  of  Isosonia 
much  larger,  possessing  fully  developed  wings,  and  in  several  minor 
features  diflfering  from  the  common  form  of  tritioi.^ 

On  May  29,  while  searching  for  iarvae  in  growing  wheat  in  the  field 
from  which  my  potted  plants  were  taken,  I  noticed  a  plant  the  upper 
and  younger  leaves  of  which  were  dead  and  discolored,  as  if  some  in- 
st'ct  had  been  at  work  in  the  upper  portion  of  the  stem. 

On  examination  I  fonnd  just  below  the  afifected  part  a  pupa,  which 
unquestionably  belonged  to  this  larger  form  of  Isosoma.  There  was, 
moreover,  ample  proof  that  the  larva  had  previously  inhabited  the 
same  quarters. 

On  the  31st  I  noticed  that  one  of  my  potted  plants  began  to  show 
some  peculiarities  of  growth,  while  there  was  no  indication  of  forming 
any  head.  There  was  an  abnormal  gall-like  development  of  the  sheath 
where  the  head  should  have  ai)peared.  On  opening  this  a  larva,  much 
too  large  to  belong  to  the  ordinary  form  of  triticiy  was  found  within, 
having  evidently  subsisted  in  and  about  the  upperjoint. 

I  visited  the  field  again  before  leaving  for  Indiana,  but  could  obtain 
DO  additional  larvse  or  pupae,  and  my  potted  plants  taken  with  me  con- 
tained  none. 

•  ThiH  i«  the  «pccio8  described  as  Isosoma  grande  in  a  previous  part  of  this  re- 
port (p.  358).--C.  V.  K.  T 
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On  Jnne  6,  however,  I  was  gratified  to  find  females  of  the  same 
form  in  considerable  numbers  oripositing  in  wheat  about  Oxford,  Ind. 
These  were  also  provided  with  fully  developed  wings,  and,  in  fact,  I 
have  yet  to  see  a  single  example  wingless  or  even  with  aborted  wings. 

The  next  day  I  found  a  pupa  in  a  growing  wheat  plant,  and  iu 
another  wliich  was  dying  at  the  top  precisely  like  the  plant  in  the 
Bloomington,  111.,  field,  in  which  1  found  the  pupa  May  29, 1  found  a 
fully  develoiied  adult  alive,  and,  to  all  appearances,  about  to  emerge. 

In  both  cases  the  plants  had  reached  the  height  of  only  a  few  inches, 
with  scarcely  any  stem,  but  an  unnatural  growth  of  leaf. 

The  adults  continued  quite  abundant  until  about  the  18th  of  June, 
when  they  began  to  decrease  in  numbers.  The  last  one  noticed  wjla 
taken  on  the  27th  of  the  same  month. 

They  seemed  to  fly  about  freely,  and  I  found  them  in  all  fields  of 
wheat  or  rye  examined,  oven  though  the  previous  crop  had  been  of 
com,  although  they  were  considerably  more  abundant  where  the  pres- 
ent was  the  third  crop  of  wheat  than  where  it  was  the  first. 

In  every  case,  so  far  as  I  observed,  they  invariably  oviposited  dii-ectly 
in  the  upper  joint,  and  their  instinct  in  detecting  its  location  oven  when 
covered  with  the  sheath  was  infallible. 

I  feel  quite  confident,  however,  that  future  observations  will  show 
that  they  do  oviposit  lower  down  in  the  plant  earlier  in  the  season^ 
when  it  is  more  tender.  For  while  I  have  never  found  any  indication 
that  the  young  larv®,  after  hatching,  made  their  way  downwards,  their 
track  upward  was  very  apparent  iu  the  joint,  and  also  the  actual  num- 
ber of  larvsB  found  in  and  above  the  upper  joint  later  in  the  season 
fails  to  correspond  with  the  number  of  females  observed  ovipositing. 
Moreover,  I  failed  to  find  these  adults  any  more  numerous  in  field.s 
where  last  year's  straw  stacks  were  still  standing  than  where  the  straw 
had  been  removed  and  threshed  elsewhere. 

My  experience  has  been  that  the  larv»  of  these  liosoma  very  seldom 
work  downwards  into  the  joint  until  full  grown,  and  then  only  to  exca- 
vate a  cell  in  which  to  transform.  This  may  at  first  appear  to  be  a 
matter  of  small  moment,  but  when  we  find  that  ninety -nine  out  of  every 
hundred  of  these  upper  joints  are  removed  with  the  straw,  while,  if  the 
grain  is  harvested  at  the  usual  height,  eight  out  of  ten  of  the  jomts 
next  below  will,  in  all  probability,  remain  in  the  field,  we  shall  find 
that  it  may  make  a  considerable  dififerenoe  in  the  future  life  of  the  in- 
sect whether  it  is  located  a  little  lower  down  or  higher  up  in  the  straw. 

I  have  secured  abundant  material,  both  of  larvse  and  of  straw,  in 
which  I  know  the  larger  form  has  oviposited,  but  have  not  yet  attempted 
to  separate  the  two  forms  of  larv». 

Assuming  that  both  are  tritici^  I  find  by  a  series  of  examinations 
made  June  25,  July  1  and  9,  that  of  90  straws  from  the  same  field,  81 
contained  136  larvae,  the  remaining  nine  being  uuinfested. 

By  examining  the  straw  at  different  dates,  the  total  number  of  larrse 
would  include  many  that  would  have  been  destroyed  by  parasites  later, 
and  also  any  hatched  after  the  25th  of  Jnne.  The  number  actually  de- 
veloping from  90  straws  will  be  determined  another  year.  These  130 
larvse  were  distributed  in  the  straw  as  follows,  each  joint  iuoludin;: 
with  it  the  intervening  space  between  it  and  the  next  above,  or,  if  tlio 
first,  between  it  auK  the  head: 

Number  in  first  joint 17 

Naniberin  second  joint 77 

Number  in  third  joint '^i 

Number  in  fourth  Joint [,][ 10 
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This  field  was  harvested  on  July  11,  beiug  cut  the  usual  height  from 
the  ground,  and  on  the  next  day  I  examined  90  harvested  straws  and 
found  in  them  25  larvae.  This,  I  think,  ^vts  a  fair  idea  of  tJic  percent- 
age of  larvae  the  farmer  removes  from  the  field  in  the  straw. 

By  a  careful  examination  of  the  sheaves  1  found  that,  while  the  tirst 
joints  were  almost  invariably  removed  ^ith  the  grain,  comparatively 
feu*  of  those  of  the  second  were  included,  the  straw  having  in  tlie  njii 
.'uity  of  cases  been  severed  between  the  two. 

In  tliis  way,  larvee  between  the  first  and  second  joints,  or  in  the  lat- 
ter, were  at  once  placed  largely  at  the  mercy  of  numerous  carnivorous 
foes,  from  whom  they  had  previously  been  secure.  The  larva?,  in  th*> 
majority  of  cases,  where  they  had  not  already  ensconced  themselves  in 
tbe  soft  walls  of  the  inside  of  the  stjraw,  as  they  sometimes  do,  had 
burrowed  down  into  the  joint  and  lay  awaiting  the  time  when  they  were 
to  pupate.  They  vary  considerably  in  size,  large  and  small  being  pro- 
miscuously distributed  throughout  the  straw. 

Parasites. — There  are  at  least  six  of  these  which  have  to  a  consider- 
able extent  reduced  the  Isoaoma  larvjB  in  point  of  numbers.  Two  of  the 
most  efficient  in  this  work  are  Hymenoptera  (SticUmotus  Uosomatis  Kiley, 
and  JBupdmus  allffnii  French),  which  deposit  their  eggs  in  the  infested 
straws  in  June,  and  by  September  10  the  young  larved  have  hatched, 
destroyed  their  victims,  transformed  to  the  adult,  and  escaped  from 
the  straw.  As  soon  as  the  grain  is  harvested  the  larvsB  thus  exposed, 
as  previously  explained,  are  rapidly  depleted  in  numbers  by  two  other 
foes. 

One  of  these  is  the  larva  of  a  Carabid,  Leptotraehelw  dorsalis  Fab.,  a 
slender,  somewhat  depressed  larva  S^^  in  length,  which  descends  into 
Oie  stubble  and  devours  both  the  Isosoma  larva  and  that  of  the  Hymen- 
opterous  parasite,  should  it  chance  to  be  there. 

When  fall  grown  it  stops  the  aperture  by  which  it  entered  with  a 
pellet,  constructed  from  bits  of  the  interior  substance  of  the  stubble, 
which  it  tears  off  with  its  jaws,  and  in  a  short  time  enters  the  pupa 
stage,  transforming  to  the  adult  a  few  days  later. 

Curiously  enough,  during  the  time  it  occupies  the  stubble  in  the 
larva  and  pupa  stages  it  sometimes  falls  a  victim  to  the  second  of  these 
t«ro  parasites,  viz.,  the  mite  Eeteropm  ventricoaua  Newport,  which  enters 
tbe  stubble  ostensibly  for  the  same  purpose,  but  whose  sense  of  dis- 
crimination is  rather  poorly  developed,  and,  although  infinitely  the 
smaller  of  the  three,  is  finally  victorious  over  the  Isosoma  larva,  its 
parasite,  and  their  mutual  enemy,  the  Leptotrachelus  larva. 

This  mite,  whose  habits  I  have  studied  before,*  is  a  very  convenient 
I^arasite,  and  will  make  its  way  where  the  others  would  fail,  if  there  is 
the  uiinntest  avenue  by  which  it  can  reach  its  victim.  I  shall  refer  to 
it  again  farther  on, 

WHEAT  AND  GRASS  SAW-FLT, 

(Family  Tenthredinidw.) 

My  acquaintance  with  this  insect  has  so  lar  been  confined  to  tbe 
larvsB  only,  having  first  found  it  in  that  stage  in  considerable  abund- 
ance on  the  14th  of  May. 

They  were  at  this  time  feeding  on  the  leaves  of  wheat  in  a  field  near 
Bloomington,  HI.    At  first  I  thought  they  came  from  a  piece  of  woods 

*  See  Twelfth  Report  of  State  Entomoloffi^t  of  Illinois^  pp.  144-154.  Bound  in  tho 
Txaot.  Depi^.  o/A^icoltuie  of  DliJioia,  YoL  XX,  1880. 
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near  by,  bat  later,  when  I  found  the  larvae  abundant  fdlly  3  miles  from 
any  woods,  it  seemed  Improbable  that  either  larvae  or  adnlts  had— this 
year  at  least — been  of  sylvan  habits. 

I  foand  very  small  larvae  in  the  center  of  a  large  wheat-field,  much 
too  far  from  the  margin  to  lead  to  even  the  supposition  that  they  bad 
originated  outside  of  the  field. 

When  I  first  observed  them  they  were  from  4»»  to  12*^  in  length, 
rather  slender,  and  of  a  uniform  green  color.  Toward  the  last  of  May, 
as  they  became  more  fully  developed,  there  appeared  to  be  two  forms, 
differing  somewhat  in  color  and  contour  of  the  body. 

One  form  when  full  grown  was  20""  in  length,  tapering  very  graihi- 
ally  but  uniformly  from  the  head  posteriorly.  Color  green,  with  the 
exception  of  two  narrow  and  rather  indistinct  lines  along  the  back, 
separated  by  a  narrow  line  of  the  same  green  color  as  the  body,  and  a 
wider  lateral  white  line  just  above  the  spiracles.  Head  green,  eyes 
black,  and  mandibles  brown. 

Some  individuals  of  this  form  became  full  grown,  and  on  the  20th  ot 
May  descended  a  few  inches  into  the  earth,  and  by  the  3l8t  had  con- 
structed brown  cocoons.  As  there  were  many  half-grown  worms  still 
on  the  plants  in  my  breeding-cage,  and  as  I  afterwards  found  an  imma- 
ture larva  near  Oxford,  Ind.,  on  grass  the  27th  of  June,  I  am  led  to  be- 
lieve that  the  season  of  oviposition  is  somewhat  protracted. 

The  other  form,  when  full  grown,  is  21™°»  in  length,  with  the  thoracic 
segments— the  first  in  particular— rather  robust,  the  others  gradually 
diminishing  posteriorly.  Although  when  young  the  larvae  have  a  green- 
ish color,  it  gradually  disappears  as  they  reach  maturity,  the  skin  then 
being  of  a  dingy  white  and,  above,  having  the  appearance  of  being  drawn 
over  a  very  dark  substance  beneath,  which  gives  to  the  larvse  a  slate- 
colored  cast.  It  has,  like  the  other,  a  lateral  white  stripe,  but  along 
the  upper  margin  of  this  stripe  is  a  row  of  black  spots,  one  on  each  seg- 
ment, and  one  on  the  neck ;  a  black  Y-shaped  spot  at  the  base  of  the 
three  anterior  l^s,  and  a  short,  interrupted,  transverse  black  line  across 
the  base  of  each  prolog,  except  the  anal.  The  prologs  also  have  a  blade 
ring  encircling  them  at  the  joint.  Head  with  a  faint  tinge  of  yellow, 
eyes  black,  mandibles  brown.  Like  the  other  form  they  mature  from 
the  last  of  May  until  about  the  20th  of  June  and  descend  into  the  earth. 
Both  were  quite  abundant  about  Oxford,  Ind.,  but  were  found  much 
more  common  on  timothy  than  upon  wheat.  They  do  not  coil  up  upon 
the  plant  when  feeding,  but  their  movements  when  thus  employed  are 
much  like  those  of  the  army  worm  (Leiicania  unipunota)  when  similarly 
engaged.  When  disturbed  they  drop  to  the  ground  and  remain  in  a 
coiled  position  perfectly  motionless. 

No  adults  have  yet  emerged  from  their  cocoons  in  the  earth,  nor  will 
tlioy  now  be  likely  to  do  so  before  April  or  May, 

On  the  8th  of  May,  before  I  knew  anything  of  these  larvae  affecting 
wlient,  I  found  in  a  wheat-field  near  Bloomingtou,  111.,  a  small  bruwu 
cocoon  which,  as  I  recollect,  was  like  those  which  these  larvse  constract. 

On  opening  it  I  found  it  contained  a  green  pupa.  Both  x>n]ra  and 
cocoon  were  phieed  in  a  box,  but  in  my  change  of  location  the  cocoon 
was  separated  and  lost,  the  pupa  failing  to  develop. 

I  am  confident  that  it  belonged  to  the  same  species  aa  these  larrse 
under  consideration,  and  was  thrown  up  by  the  plow  the  faU  previous 
in  preparing  the  ground  for  this  year's  crop — wheat  having  been  raised 
on  the  ground  the  preceding  season. 

Parasites. — ^While  passing  through  a  field  of  wheat,  in  May,  I  saw  one 
of  these  worms  a  short  distance  from  mc  with  what  appeared  to  be  a 
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species  of  Ophion  that  had  evidently  jnst  punctured  it  with  its  oviposi- 
tor and  was  still  attached  to  it.  But  before  I  could  secure  them  the 
Ophion  had  escaped  and  the  larva  fell  to  the  ground,  and  I  failed  to 
Hud  it 

In  June  I  found  a  larva  with  the  eggs  of  some  species  of  Tachina  at- 
tached to  the  upper  surface  of  the  thoracic  segments. 

THE  WHEAT  MIDGE. 

{DiploHs  tHtioi  Kirby,) 

I  first  observed  the  larved  of  this  insect  on  the  6th  of  June,  two  days 
after  locating  in  Indiana. 

The  larv®  have  not  been  excessively  abundant  on  wheat,  and  I  do  not 
think  they  have  done  any  serious  injury. 

TLeir  non-destructiveness,  however,  was,  to  a  considerable  extent,  I 
think,  due  to  the  ravages  among  them  of  Megilla  maculata  and  their 
larvse,  Podairus  tomentosus  and  three  species  of  Telephoridce^  all  of  which 
yf&ce  very  abundant  about  the  heads  during  June. 

Wlyle  I  have  detected  all  of  these,  with  the  exception  of  the  Megilla 
larvae,  in  the  act  of  feeding  upon  the  pollen,  and  the  Poddbrus  feeding 
on  the  kernel,  their  movements  unmistakably  indicated  that  they  were 
in  search  of  other  food.  I  did  not  make  it  a  special  point  to  study  the 
midge  until  after  the  middle  of  July,  when  I  placed  a  large  quantity  of 
badly-infested  heads  of  rye  in  a  box  with  earth  in  order  to  secure  a 
quantity  of  larvie. 

From  these  heads  of  rye  I  bred,  during  the  remainder  of  July,  a  con- 
siderable number  of  adult  midges,  and  they  also  appeared  occasionally 
in  the  box  during  August,  although  I  had  removed  the  head  of  rye  on 
the3l8tof  July, 

On  August  29 1  saw  an  adult  on  the  outside  of  the  glass  of  one  of  my 
breeding-cages  in  which  I  had  growing  wheat. 

Several  times  since  the  1st  of  September  I  have  noticed  a  repetition 
of  this,  although  my  cages  are  at  least  half  of  a  mile  from  any  field 
where  wheat  or  rye  was  grown  the  present  season,  or  from  where  any 
has  been  threshed. 

From  the  4th  to  the  16th  of  September  I  not  only  found  larvae  in  con- 
siderable abundance  under  the  sheath  of  volunteer  wheat,  but  adults, 
too,  in  the  same  situation,  and  also  on  the  outside  of  the  plants  and 
hovering  about  the  upper  leaves. 

From  a  quantity  of  this  wheat  placed  in  a  breeding-cage  on  Septem- 
ber 7  appeared  three  or  four  adults.  These  were  all  removed  on  the 
loth,  but  the  second  day  after  two  others  were  found  in  the  cage.  The 
history  of  this  volunteer  wheat  is  as  follows:  During  the  time  inter- 
vening between  the  harvesting  and  removal  of  the  wheat  from  a  field, 
stock  from  an  adjoining  pasture  broke  into  the  field,  and  in  nibbling  the 
sheaires  in  the  shocks,  shelled  off  and  rattled  downward  to  the  gouuil 
considerable  wheat. 

These  shocks  were  removed  on  August  14,  the  wheat  thus  shelled  off 
ioimediately  taking  root  and  springing  up  where  they  had  stood,  and 
by  September  1  h^  formed  a  thick  mass  of  growing  grain* 

THE  AMERICAN  MEROMYZA. 

(Meromyza  amerieana  Fitch.) 

This  species  has  been  recently  so  thoroughly  studied  by  Prof.  S.  A, 
Forbes  in  his  second  report  as  State  entomologist  of  Illinois,  that  I^ 
made  no  special  effort  to  follow  it  through  the  season,  but  kept  it  inl^^ 
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view,  and  I  refer  to  it  here  in  order  to  add  a  few  observations  to  its 
history. 

I  have  only  observed  it  in  the  vicinity  of  Oxford,  Ind.,  and  my  first 
note  bears  the  date  of  Jnne  6,  when  I  eaptured  two  adults  in  a  field  o! 
wheat. 

On  the  14th,  in  the  same  field,  in  a  dwarfed  stool  about  3  inches  higb, 
I  tool£  a  nearly  full-grown  larva,  which  had  apparently  followed  the 
central  leaf  from  n*ear  the  base  of  the  plant  upward  to  a  point  slightly 
below  where  the.  upper  leaves  began  to  diverge,  and  hence  was  not  at 
this  time  in  the  stem,  but  among  uie  leaves. 

On  June  16  another  larva,  also  nearly  mature,  was  found  in  the  upper 
joint  of  a  growing  straw  in  the  same  field.  A  week  later,  many  with- 
ering heads  were  noticed  in  the  field,  the  effects  of  the  larvae  in  the 
straws.    Puparia  were  observed  on  June  24. 

On  July  18,  adults,  bred  from  straw  obtained  from  this  field  a  few 
days  previous,  were  copulating,  other  adults  continuing  to  appear  up 
to  the  26th.  I  have  no  record  of  them  through  August,  but  on  the  50x 
of  September  swept  a  number  of  adults  from  volunteer  wheat.  Adalts 
were  bred  from  volunteer  wheat  October  1,  and  were  swept  from  %  field 
of  young  wheat  October  6. 

FaroHtes, — ^The  mite,  Heteropw  ventrioosus,  was  again  enconntered  as 
a  parasite,  and  as  the  Meromyza  larvae  frequently  cut  ofi^,  either  wholly 
or  in  part,  the  straws  which  they  infest,  these  minute  insects  find  them 
a  much  easier  prey  than  the  larvae  of  Isosoma  iritid. 

Three  times  during  the  present  season  I  have  found  Dipterous  larvee, 
other  than  this  species,  afi'ecting  the  culms  of  wheat  in  much  the  same 
manner  as  the  Meromyza^  and  up  to  this  time,  in  two  oases,  have  bred 
the  adult  But  my  material  and  notes  are  not  at  this  time  in  a  shape 
to  enable  me  to  give  a  concise  account  of  the  life-history  of  these  in* 
sects,  and  for  this  reason  I  prefer  to  let  the  matter  rest  until  making 
my  final  report. 

THE  FLEA-UKE  NEGRO-BUG. 
{Thyreocoris  puUcariuSy  Germ.) 

The  study  of  this  species  was  undertaken  with  the  object  of  breeding, 
and  thereby  settling  the  date  of  oviposition  and  hatching;  also  of  re- 
cording these  and  such  other  facts  as  I  might  be  able  to  get  in  their 
life-history  not  hitherto  published. 

It  is  only  recently  that  they  have  been  known  to  affect  wheat,  and  I 
have  not  observed  them  doing  any  great  injury. 

Adults  were  observed  copulating  on  May  0,  and  were  at  once  confined 
on  wheat  under  glass,  being  fed  on  ripe  strawberries.  The  females  be- 
gan to  oviposit  on  the  20th,  placing  their  eggs  singly  on  the  leaves  and 
sheath  of  the  grain. 

On  the  26th,  after  depositing  a  few  eggs  in  the  iuterveuing  time,  tl»\v 
made  their  escape. 

The  eggs  may  be  described  as  follows: 

Length,  |»™:  diameter,  f"°»;  form  elongate,  ovalj  and  when  first  de- 
posited the  color  is  shining,  very  light  orange,  which  gradually  deej)- 
ens  until  just  previous  to  hatching,  when  it  is  a  livid  red.  One  of  tbe:^ 
eggs  deposited  on  May  21  hatched  June  6,  the  larvae  being  {""*"  in 
length,  brown  anteriorly,  and  red,  barred  with  brown,  posteriorly;  legs 
yellow. 

June  7,  adults  were  still  observed  in  fields  of  wheat  in  considerable 
numbers* 
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I  only  saw  the  youDg  on  wheat  in  one  or  two  cases  dniing  the  season. 
And  on  July  24,  adults,  undoubtedly  of  the  same  brood,  were  observed 
coogrcgated  in  great  numbers  on  and  about  the  buds  oi  evening  prim- 
rose. 

THE  TABNISHED  PLANT-BUG. 
(Lygus  lifieolaris^  Beauv.) 

I  have  here  to  add  another  to  the  long  list  of  deprecations  of  which 
this  insect  has  been  accused. 

Late  in  June  and  early  in  July  I  observed  both  puxiO)  and  adults 
poDcturing  the  kernels  of  wheat  and  extracting  the  milk,  thus  causing 
them  to  shrivel  and  dry  up,  or  to  become  moldy  and  discolored. 

Although  in  numbers  they  were  not  excessively  abundant,  each  time 
an  individual  satisfied  its  hunger  in  this  manner  it  must  necessarily 
hAve  iiyured  to  a  greater  or  less  extent  the  kernel  it  punctured. 

THE  SOLDIER.BUG. 

[Podiius  sp.f) 

An  undetermined  species  of  Podisus  aflTected  wheat  in  the  same  man- 
ner as  the  preceding,  but  in  the  larval  as  well  as  in  the  pupal  and  adult 
stages.  Besides,  being  the  more  common  of  the  two  species,  was  prob- 
ably the  author  of  the  major  part  of  the  damage.  I  have  attributed  to 
these  two  species  and  the  wheat  midge  a  damage  of  about  5  per  cent,  to 
the  wheat  in  the  vicinity  of  Oxford,  Ind.,  but  am  not  now  able  to  draw 
the  line  definitely  between  the  work  of  the  midge  and  the  two  Hemiptera. 

THE  FIELD-CBICKET. 

{OryUus  abhreviaius  Serv.) 

One  of  the  objects  of  interest  that  I  noted  on  my  first  excursion  to 
the  wheat- fields  after  my  arrival  in  Indiana,  on  the  4th  of  June,  was  a 
considerable  amount  of  stubble  2  or  3  inches  in  height  in  the  fields  of 
growing  grain. 

Scattered  about  some  of  these  were  the  upper  parts  of  the  plants 
thus  cut  ofl",  and  while  in  some  cases  these  straws  were  withered  and 
bleacheil,  others  seemed  freshly  cut.  Although  I  visited  this  field  daily, 
and  each  morning  observed  a  few  additional  freshlycnt  straws,  it  was 
not  until  the  16th  of  June  that  I  obtained  any  dew  to  the  author  of 
this  mischief. 

On  making  my  usual  rounds  on  this  morning,  I  happened  to  observe 
one  of  our  field  crickets  coolly  cut  off  a  fine  straw,  and  on  seeing  me 
suddenly,  it  dodged  out  of  sight.  I  noticed  these  crickets  at  their  work 
a  nnmber  of  times  afterwards,  and  found  in  their  burrows  tender  leaves 
and  often  parts  of  the  heads  which  they  had  evidently  dragged  fh)m 
where  they  had  fellecl  them. 

Judging  firom  the  nature  of  these  fragments  they  appeared  to  prefer 
the  tender  leaves  and  stems  to  the  heads,  but  fed  upon  both. 

As  the  grain  neared  maturity,  from  the  excrement  about  larger  areas 
of  harvested  plots,  and  the  elongate  little  coverts  so  thoroughly  asso- 
ciate<l  with  our  common  gray  rabbit  (I^us  sylvaticus  Bach.)  being  so 
frequent  in  the  inunediate  neighborhood  also,  the  inference  was  very 
ttUoug  that  the  crickets  were  not  alone  responsible  for  the  injury.    Ouj 
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October  C,  however,  the  cricket  was  again  seen  at  work  cattiDg  off 
young  wbe£it-8teu]S. 

INSECTS  AFFECTING  RYE. 

All  insects  observed  affecting  this  grain  to  any  extent  Lave  pre- 
viously been  considered  under  the  head  of  Wheat  Insects,  and  heucc 
it  is  not  necessary  to  repeat  them  here. 

I  have  noted  several  others  injurious  in  fields  of  rye,  but  these  will 
be  considered  in  a  later  report. 

The  two  grains,  wheat  and  rye,  are  so  closely  allied  that  any  insect 
found  affecting  one  may  be  confidently  looked  for  on  the  other. 

INSECTS  AFFECTING  OATS. 

Of  all  our  small  grains  this  is  the  least  affected  by  injurious  insects. 
Many  species  that  are  exceedingly  destructive  to  both  wheat  and  rye 
do  not  affect  oatii  in  the  slightest  degree. 

A  notable  case  is  that  of  the  larvae  of  the  Wheat  and  Grass  Saw- 
fly,  which  will  perish  of  starvation  when  confined  upon  fresh,  tender 
shoots  of  growing  oats. 

Ko  injuries  of  any  moment  to  this  grain  have  come  under  my  obser- 
vation, and  I  shall  notice  but  one  insect  in  relation  to  it. 

THE  STALK-BORER. 
{Oartyna  niiela  Gnen.) 

On  the  7th  of  May,  while  walking  through  a  field  of  oats  near  Bloom- 
ington,  111.,  I  noticed  that  the  central  vertical  leaf  was,  In  numerous 
cases,  withering,  and  in  others  dead  and  brown. 

On  examination  of  the  affected  plants  I  found  that  the  heart  of  the 
stem  had  been  eaten,  and  I  had  examined  but  two  before  I  found  a 
larva  of  a.  Gortyna,  which  in  all  probability  was  that  of  nitelaj  that 
was  engaged  in  feeding  in  the  young  stem  below  the  surface  of  the 
ground. 

The  larvae  at  this  time  were  from  2""  to  3™"  in  length,  and  I  found 
them  in  the  interior  of  the  field  10  to  15  rods  from  the  margin,  a 
distance  they  could  by  no  possibility  have  traveled.  I  found  many 
young  larvae  in  the  stems  of  grass  along  the  margin  of  the  field,  some 
of  which  were  larger  than  those  found  in  the  oats.  I  also  found  that 
these  larvae  in  the  grasses  moved  from  one  shoot,  as  it  withered  and 
died,  to  another,  and  that  the  first  soon  became  shriveled  and  dis^p* 
pearcd,  while  from  its  base  young  shoots  at  once  sprung  up  and  took 
its  i)lace,  so  that  the  number  of  aft'ccted  stems  visible  at  one  time  offcn-tl 
no  reliable  data  as  to  the  number  of  larvae  infesting  the  grass  or  the 
number  of  shoots  they  had  destroyed. 

The  field  under  consideration  had  been  planted  with  corn  the-  pre- 
vious year,  and  on  the  15th  of  the  preceding  month  (April)  plowed  and 
sown  with  oats. 

At  the  time  of  my  observations  the  grain  was  about  2  inches  high, 
and  had,  as  yet,  but  one  lateral  leaf,  and,  as  near  as  I  could  recollect^ 
had  made  its  appearance  above  the  surface  of  the  ground  about  the 
22d  of  April.  It  is  hardly  probable  that  eggs  were  deposited  in  this 
field  prior  to  this  time. 

The  point  at  which  the  larvre  had  entered  the  plants  was  Plainly  in- 
dicated by  a  small  cavity  near  the  lower  extremitv  of  tiia  Jjiilb  jnst 
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alK)ve  where  tbe  fibrous  roots  are  put  forth,  which  cavity  connected 
with  the  u])X)er  chauoel  in  the  stem. 

As  late  as  the  2i8t  of  May  I  found  these  larvce,  now  frequently  5"" 
in  k'ugtb,  still  working  in  the  young  plants,  and,  although  making  their 
way  upward,  they  were  still  below  the  surface  of  the  ground. 

From  the  7th  of  May  until  the  16th  I  examined  many  fields  of  later- 
sown  oats,  but  could  And  no  trace  of  the  larv®  in  them,  neither  in  fall 
wheat  nor  rye,  although  they  were  abundant  in  the  grass  along  the  mar- 
gin of  these  same  fields,  the  stems  of  fall-sown  grain  evidently  being 
too  tongh  for  the  very  young  larvae. 

I  also  sugared  for  the  moths  every  evening  during  this  time  about 
the  grain  fields,  but  obtained  no  moths. 

These  observations,  I  think,  so  to  show  the  correctness  of  our  pres- 
ent theory,  viz.,  that  the  moths  hibernate  during  the  winter,  and  in  the 
spring  deposit  their  eggs  in  grasses,  and  from  thence  the  larvse  distrib- 
ute themselves  over  the  fields  later  in  the  season.  Or  they  may,  as  I 
have  shown,  oviposit  on  early  spring  grain. 

1  believe  we  shall  find  that  these  eggs  are  deposited,  as  a  rule,  prior 
to  the  1st  of  May.  I  also  believe  that  during  the  latter  two-thirds  of 
their  larval  stage  these  insects  are  rather  more  nomadic  in  their  habits 
than  we  have  supposed,  or  else  are,  when  from  half  to  two-thirds  grown, 
overtaken  with  a  mania  for  moving. 

In  sweeping  grassed  in  June  I  have  found  these  larvae  as  abundant  in 
my  net  as  any  other  species,  and  frequently  observed  them  traveling 
about  from  place  to  place.  The  first  moths  were  taken  at  Oxford,  Ind., 
on  August  2(i 


REPOBT  UPON  nrSECTS  A7FEGTIN0  THE  HOP  AVD  THE  CBAN- 

BEBEY. 

fiy  J.  B.  Smith,  Special  AgenU 

HOP  INSECTS. 

Having  last  year  watched  the  Aphides  until  the  crop  was  gathered, 
the  poles  stacked,  and  the  old  vines  piled  for  burning,  and  having  de- 
termined the  probability  that  during  the  winter  they  lived  on  the  roots 
in  some  form,  I  visited  Cooperstown  early  in  spring  to  watch  for  their 
firs$t  appearance.  Cooperstown  was  selected  because  Mr.  Clark  had 
informed  mo  that  the  Aphides  had  been  found  by  him  in  grubbing, 
and  because  he  had  promised  in  all  ways  to  aid  me.  Adverse  weather 
delayed  all  investigation  for  a  short  time,  but  as  soon  as  at  all  possible 
I  carefully  examined  fences,  piles  of  stacked  poles,  and  neighboring 
trees,  exploring  all  crevices  of  the  fences,  stripping  loose  bark  from  the 
poles,  and  very  closely  examining  all  possible  hiding  places.  No  trace 
of  the  Aphides  was  found.  Meanwhile  gnibbing  progressed.  Grub- 
bing consists  in  digging  up  all  round  the  hills,  exposing  the  roots,  and 
tvimniing  off  all  superfluous  shoots  and  runners.  Every  advantage  for 
examining  the  roots  was  therefore  offered  to  me,  and  all  the  men  were 
instructed  to  keep  a  sliaq)  lookout.  Yet,  though  the  work  was  done  in 
yards  which  last  year  were  most  infested,  and  though  I  dug  down  to  the 
bed-root  and  carefully  examined  hills  everywhere,  not  a  trace  of  the 
Aphides  could  I  find.  Nor  were  Mr.  Clark's  researches  crowned  with 
better  success.    Later  I  learned  from  my  correspondents  in  the  hop  re- 
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gion  that  no  lice  appeared  at  all  during  early  spring,  and  later  it  re- 
required  close  search  to  detect  them  scattered  here  and  there  through 
the  yards;  and  at  no  time  did  they  become  numerous  enough  to  do  any 
damage  whatever.  On  the  whole,  the  hop  was  remarkably  free  from 
all  insect  attack.  I  am  able^  therefore,  to  add  nothing  to  my  previous 
report  on  the  subject. 

CRANBERRY  INSECTS. 

THE  CRANBERRY  FRUIT-WORM.* 

) 

Last  season  I  decided  that  the  Phycid  attacking  the  fruit  probably 
deposited  its  egg  either  in  the  flower  or  on  the  yonng  berry:  and  this 
season,  when  the  plants  began  to  blossom,  I  visited  Cape  Cod  to  watch 
for  the  appearance  of  the  insect.  In  order  that  I  might  .the  more  easily 
recognize  the  species,  I  obtained  from  Washington  a  perfect  specimeHj 
bred  from  material  forwarded  by  mo  last  year.  During  the  first  ten 
days  of  July  the  weather  was  decidedly  unfavorable  to  insect  life  or  to 
the  rapid  development  of  such  forms  as  hibernated  in  the  pupa  state. 
There  was  more  or  less  rain  each  day,  and  the  nights  were  cold,  often 
unpleasantly  so,  and  the  bogs  were  sodden.  The  plants  developed  rap- 
idly and  the  berries  were  very  generally  set,  and  still  no  trace  of  the 
insect  had  appeared  on  bogs  that  every  previous  season  had  been  badly 
infested.  At  last,  near  the  middle  of  July,  on  a  few  bogs  close  to  the 
shore,  very  sandy,  and  so  high  that  they  could  not  be  flowed  during  the 
winter,  I  found  a  few  specimens  of  the  imago.  I  secured  both  sexes 
and  confined  them,  putting  with  them  both  flowers  and  young  berries. 
On  July  11,  the  day  after  securing  the  above-mentioned  specimens,  I 
again  visited  the  bog  where  they  were  found,  and  though  I  searched 
carefully  and  persistently,  not  a  single  specimen  could  be  discovered. 
July  12,  again  visited  the  same  bog,  and  without  great  search  secured 
eight  specimens,  but  this  seemed  to  have  exhausted  the  stock.  These 
specimens  I  distributed  among  growers  in  order  that  they  might  make 
optical  acquaintance  with  the  insect. 

On  Sandy  Neck,  a  point  opposite  Barnstable,  across  the  bay,  oi^  bogs 
which  also  could  not  be  flowed,  a  few  more  specimens  were  found, 
which  were  also  distributed  among  growers.  Nowhere  was  it  common, 
and  it  always  is  difiicult  to  start  up.  It  is  very  sluggish  and  easily 
taken  after  its  situation  is  ascertained. 

Until  July  IG  I  found  occasional  specimens  on  high,  warm,  and  dry 
bogs,  and  then  no  more  could  be  discovered.  Now  commenced  the 
search  for  eggs,  and  gathering  a  large  number  of  berries  of  all  sizes, 
and  blossoms,  I  carefully  examined  them  and  succeeded  in  finding  where 
and  how  the  egg  is  deposited.  The  egg  itself  is  white,  or  with  a  feint 
yellowish  tinge,  elongate  oval  when  laid,  but  soft,  and  adapting  itself 
to  the  locality  where  laid. 

No  eggs  were  found  on  blossoins  or  very  yoimg  berries;  the  lar^fcst 
berries  were  most  certain  to  show  an  egg,  and  never  more  than  one  egg 
was  found  on  a  berry.  The  egg  is  laid  on  the  lower  end  of  the  berry,  in 
the  scar  left  by  the  flower,  and  under  one  of  the  four  trigonate  flaps 
more  or  less  covering  that  scar.  It  is  therefore  sheltered,  and  diflScnlt 
to  find  and  reach.  The  insects  in  confinement  mated,  and  the  9  read- 
ily oviposited^  but  as  the  number  of  berries  was  small,  several  eggs  were 
laid  on  a  single  berry,  and  some  even  on  leaves.  In  natural  circum- 
stances one  egg  only  is  laid  on  a  berry.  A  few  young  larvse  were  also 
found  on  the  bogs,  and  one  on  a  berry  in  bottle  containing  tiie  cap- 
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tared  specimens.  The  egg  state,  therefore,  lasta  but  a  short  time — six 
toei^^t  days — and  the  young  larva  on  hatching  spins  a  few  threads  aa 
supports,  eats  for  a  day  or  two  from  the  outside  skin  until  it  becomes 
1 J  to  2«»™  in  length,  and  then  burrows  into  the  berry  and  enters  upon  the 
life-history  recorded  in  my  previous  report.  There  is  in  consequence 
great  diflBculty  in  reaching  either  egg  or  young  larvae. 

One  feature  observed  is  that  the  insect  was  found  only  on  high,  warm 
bogs,  and  that  in  some  localities  where  last  season  the  insect  was  very 
common  there  was  no  trace  of  it;  all  these  hogs^  hotcever^  Jidd  either  held 
the  water  very  late  or  had  reflowed.  In  localities  where  the  bog  is  low 
and  wet  there  always  is  less  attack  of  worm  than  in  high,  dry  situations. 
Since  leaving  the  Cape  I  have  received  specimens  from  one  spot  where 
no  trace  of  worm  was  visible  when  I  left;  but  they  are  nov.  here  common. 

It  is  difficult  to  judge  exactly  how  much  shall  be  attributed  to  the 
effects  of  reflowage,  and  how  much  to  the  cold,  wet  ppriii;:,  wliich  de- 
stroyed so  much  vegetation  as  well  as  insect  life.  Certain  :t  is  that  on 
about  all  high,  warm  bogs  which  either  could  not  be  flowed  or  where 
the  water  was  taken  off  early,  the  berry-moth  was  found  in  some  num- 
bers, while  on  none  of  the  low,  wet  bogs  which  had  been  reflowed  was 
there  any  trace  up  to  the  17th  day  of  July.  Later,  I  understand,  a  few 
appeared ;  but  very  few,  compared  with  previous  years.  I  would,  there- 
fore, recommend  also  that  the  bog  be  kept  as  wet  as  possible  during 
Jaly,  and  the  ditches  nearly  full  of  water.  In  some  places  this  would 
be  injurious  to  the  ftnit  after  it  had  well  set,  but  while  the  plants  are 
in  blossom  the  wet  is  rather  favorable  than  otherwise.  The  effect  of 
this  would  be  to  destroy  most  of  the  pupae,  or  at  any  rate  to  so  retard 
their  development  that  the  larva  would  not  destroy  more  than  one  berry 
(luring  ita  life-time. 

THE  FIRE-WORM. 

(Anchylopera  vacoiniana  Pack.) 

This  insect,  the  Fire- Worm,  which  had  in  previous  seasons  done  so 
much  damage,  has  this  year  been  kept  pretty  well  under  control. 
Growers  had  generally  adopted  the  suggestions  of  my  report  and  per- 
sonal advice  given  to  such  as  I  met,  and  had  used  the  water  where  pos- 
sible, and  always  with  great  benefit  if  not  absolute  success.  Some  have 
gone  to  large  expense  to  procure  sufficient  water,  and  others  have  made 
great  preparations  in  that  line,  so  that  this  insect  once  so  destructive 
wilHtself  in  the  course  of  a  few  years  be  so  reduced  in  numbers  as  to 
bo  comparatively  harmleas.  In  Cape  Cod,  tobacco  steeped  or  boiled  is 
still  the  favorite  remedy,  and  is  undoubtedly  effective  if  applied 
thoroughly  and  seasonably;  two  applications  at  brief  intervals  are 
necessary,  and  from  1  to  1^  pounds  to  a  gallon  of  water  should  be 
n.sul.  The  tobacco  is  said  to  have  fertilizing  properties.  It  is,  how- 
tvor,  very  expensive.  The  kerosene  emulsion  has  been  used  to  some 
extent,  and  where  judiciously  used  has  proved  successful;  where  there 
was  no  success  the  fault  was  with  the  emulsion,  which  was  not  perfect. 
Churning  with  a  barrel-stave  was  tried  by  some,  and  of  course  the  re- 
sult was  not  as  complete  as  desired,  for  the  emulsion  obtained  was 
neither  complete  nor  stable. 

CRANBERRY  LEAF-FOLDER, 

{Teras  oxyeoooatuij  Pack.) 

In  my  previous  report  I  stated  that  this  insect  was  not  found  in  Mas- 
sadiusetts,  and  at  that  time  I  had  neither  succeeded  in  finding  it  my- 
self; nor  bad  any  growers  to  whom  I  described  it  noticed  i^igiti^lMs  season  le 
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I  found  an  occasional  specimen  on  some  unflowed  bogs  near  the  sbore, 
and  on  Sandy  Neck,  a  long,  narrow  isthmus,  with  a  line  of  bogs  beti^ccu 
sand  hills,  I  found  that  this  was  the  only  form.  The  Anchylopera  does 
not  occur  there  at  all,  but  the  Teras  effectively  replaces  it.  Tlie  habits 
of  the  species  are  sufSciently  described  in  my  previous  report,  and  noth- 
ing needs  be  added.  The  practice  has  been  at  Saudy  !Neck  to  carry  a 
large  wad  of  rags  soaked  in  kerosene  and  tied  to  an  iron  rod,  blaziog, 
over  the  bog  in  early  evening.  A  vast  number  of  specimens  flew  into 
this  blaze  and  were  destroyed.  Needless  to  say,  these  bogs  had  Dot 
been  flowed,  else  this  insect  could  not  exist.  In  New  Jersey  it  has 
done  no  noteworthy  damage. 

An  experiment  was  tried  looking  to  an  explanation  of  the  dimorphism 
of  the  species.  Eggs  from  gray  $  9  were  obtained  in  early  spring,  and 
the  larva  when  hatched  fed  exclusively  on  old  leaves  and  kept  in  a  low 
temperature,  the  pupa  often  in  a  refrigerator;  nevertheless,  they  all 
produced  yellow  imagines.  These  were  mated  and  eggs  obtained,  and 
these,  fed  on  fresh  leaves,  were  separated  into  two  groups.  One  lot  was 
left  continually  in  the  same  temperature,  the  other  was  changed — cold 
at  night,  hot  during  the  day,  the  variation  iri'egular — ^still  from  both 
lots  I  obtained  yellow  specimens  only.  The  third  brood  is  still  in  the 
larval  state ;  these  I  shall  keep  at  a  uniformly  high  temperature,  the 
object  being,  if  possible,  to  make  this  last  brood  also  yellow. 

These,  in  brief,  represent  the  results  of  my  fleld  work  so  far  as  the 
special  crops  investigated  were  concerned.  The  season  has  not  been 
one  favorable  to  the  development  of  insect  life;  a  late  frost  (June  14- 
IG)  killed  many  acres  of  cranberry  vines,  and  probably  much  of  the  in- 
sect life;  but  even  where  the  frost  did  no  especial  damage  no  nnusnal 
increase  of  injurious  species  was  noted.  The  Ben*y  worm  is  now  known 
in  all  its  states  and  the  apparent  remedies  suggested;  experience  now 
and  intelligent  effort  in  dealing  with  the  various  stages  will  undoubtedly 
soon  enable  growers  to  sabdue  this  enemy,  as  they  can  by  sufficient  ex- 
ertion  control  the  other  pests. 

A  CECID03IYID  LAEVA  INFESTING  THE  PEAB  AT  MSBIBEN,  CONN. 

[Plate  IX,  Fig.  6.] 

In  pursuance  of  your  instructions  of  June  3, 1884, 1  went  to  Meiiden. 
Conn.,  and  called  on  the  Messrs.  Goe  Bros.,  who  are  the  proprietors  of 
a  fruit  farm,  containing,  among  others,  some  six  hundred  pear  trees. 
Tlie insect  especially  mentioned  in  your  letter  of  instruction  was  a  Ceci- 
dowyt^  larva,  and  to  this  insect  my  investigations  were  directed. 

The  injurious  larva  is  a  small  apodpus  grub,  of  a  bright  yellow  color, 
thickest  in  the  middle,  and  tapering  to  each  extremity,  most  evidently 
toward  the  head.  When  full  grown  it  is  about  3~™,  or  nearly  one-eighth 
of  an  inch  in  length,  and  the  segments  are  subequal,  and  rather  strongly 
marked.  It  is  found  in  the  infested  pears,  often  in  large  numbers  (from 
ten  to  twenty — in  one  specimen  twenty-nine),  giving  them  an  irregular, 
somewhat  knobby  appearance,  by  which  the  Infested  is  readily  distin- 
guished from  the  sound  fruit.  These  protuberances  are  inconstant  in  size 
andappearance,sonietimesmerely  causing  the  pear  to  appear  unnaturally 
round,  at  others  forming  distinct  and  regularly  convex  protuberances. 
On  June  G  and  7,  when  I  was  at  Meriden,  the  insects 'were  about  full 
grown  and  had  largely  left  the  pears  so  that,  espedaUy  on  the  Coe 
farm,  few  infested  specimens  were  found ;  besides,  to  get  rid  of  the  pest 
on  this  farm,  the  heroic  remedy  of  stripping  the  trees  of  all  bat  a  few 
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nndonbtedly  sound  pears  had  been  resorted  to  about  a  week  prior  to 
my  visit,  so  that  pears,  sound  or  infested,  were  few  and  far  between. 
Tbe  infested  pears  do  not  drop  to  the  ground  with  the  insect.  On  the 
contrary,  they  remain  for  quite  a  while  afterward  upon  the  tree,  but 
slowly  turn  black  and  rot  off.  The  second  point  in  your  instructions  is 
thus  dofinitely  answered.  As  well  as  could  be  done  in  the  small  lot  of 
l)ear8  remaining  on  the  Coe  forrm,  and  rather  better  in  a  neighboring 
orchard  where  nothing  had  been  done  to  get  rid  of  the  pest,  the  mode 
of  r.'aching  the  ground  was  investigated,  and  the  observed  facts  and 
information  obtainable  all  point  to  the  theory  that  the  grub  simply  al- 
lows itself  to  drop.  I  believe  this,  tirst,  because  though  I  saw  a  few 
specimens  on  the  outside  of  the  pears  near  the  opening  showing  tbe 
j)oiut  of  exit,  none  were  found  on  the  twigs  near  by,  and  nothing  was 
ibaud  in  th^  crevices  of  or  under  the  bark ;  second,  at  one  point  where 
a  basket  of  the  infested  fruit  picked  from  the  orchard  had  been  allowed 
to  remain  over  night  the  larvm  were  found  next  morning  in  numbers, 
making  the  best  of  their  way  under  ground,  and  Mr.  Coe  says  that  in 
some  places,  where  the  earth  was  a  little  loosened,  he  found  largo 
numbers.  I  dug  somewhat  at  this  point  and  found  rather  more  Hum 
an  inch  under  ground  a  number  of  specimens  quite  unchanged ;  they 
had  been  in  tbe  ground  then  about  a  week.  Third,  Mr.  Coe  says  he 
has  several  times  carried  infested  pears  into  the  house  and  kei)t  them  in 
jars  or  boxes,  and  that  the  larvoe  after  leaving  the  pears  had  wandered 
round  for  some  time,  but  had  never  pupated  anywhere  in  or  among  the 
rubbish  or  crevices  of  the  boxes.  He  had  never  placed  earth  in  any  of 
the  boxes.  As  the  larviB  found  had  been  under  ground  certainly  eight 
days,  and  were  totally  unchanged,  the  probability  is  that  they  remain  in 
this  form  for  some  time  before  entering  the  pupa  state.  In  the  orchard 
it  was  impossible  to  do  anything,  because  hogs,  sheep,  and  chickens 
had  everywhere  rooted  and  scratcmed,  so  that  even  had  not  the  infested 
fruit  been  removed  it  would  have  been  difficult  to  find  anything  among 
the  confused  masses  of  sod  and  roots  and  grass. 

On  the  Coe  farm  the  insect  has  been  known  some  live  years,  becom- 
ing each  year  more  common,  until  last  year  it  destroyed  nearly  the  en- 
tire crop."  It  seems  unknown  except  on  the  Coe  farm  and  another 
orcbard  close  by.  In  this  latter  place  a  few  trees  were  found  pretty 
badly  infested,  but  no  one  had  noticed  it,  and  no  one  could  give  me 
any  information  as  to  how  long  it  had  been  known.  No  other  orchard 
in  the  vicinity  of  Meriden  seems  to  suffer  from  it,  and  it  is  probably  as 
yet  confined  to  these  two  orchards.  There  is  no  other  large  orchard 
close  by,  and  this  may  account  for  the  fact  that  the  species  has  not  be- 
come more  widely  spread  as  yet.  According  to  Mr.  Coe,  last  year  was 
a  good  year  for  pears,  but  his  crop  was  largely  destroyed ;  this  year  is 
an  »^ off  year''  and  there  was  not  much  bloom,  so  when  it  was  noticed 
that  the  pears  were  generally  infested,  it  was  determined  to  strip  the 
trees  of  all  fruit  that  appeared  at  all  infested,  and  so  well  did  the  men 
employed  do  their  work  that  it  was  with  difficulty  a  few  specimens  could 
iHi  secured  here.  Six  men  were  employed  at  the  work  for  three  or  four 
(lays,  and  during  that  time  stripi)ed  the  COO  trees.  Not  all  varieties  of 
pear  are  equally  attacked.  The  "Lawrence"  is  the  favorite,  and  is  a 
pear  which  though  blooming  later  than  others,  yet  sets  first.  Next  is 
the  "Anjou,"  almost  equally  infested.  The  "  Bartlett"  is  not  so  much 
troubled,  though  by  no  meajis  exempt,  and  on  the  "  Seckel"  but  few  of 
the  insects  are  found. 

As  to  the  possibility  of  importation:  Mr.  Coe  says  that  some  seven 
years  since  he  imported  a  laige  lot  of  pear  stocks  from  Fraiice,  upon 
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whicli  were  grafted  Americau  pears ;  prior  to  that  time  he  had  never 
seen  the  iusects.  A  year  or  two  afterward  they  were  first  noticed,  but  iu 
small  numbers,  and  since  then  have  been  on  the  increase.  Mr.  Coc  is 
the  only  one  in  this  section  of  the  State  who  has  imported  pearstock!>, 
and  his  farm  was  first  and  for  some  time  the  only  one  infested.  The 
probability  is,  therefore,  that  if  the  insect  proves  identical  with  the 
European  species  that  it  was  in  the  pupa  state  in  the  lot  of  stocks  re- 
ceived by  the  Messrs.  Coc,  seven  years  since.  The  eggs  are  probably 
deposited  in  the  flower,  as  the  larvse  are  foand  in  the  young  pear  im- 
mediately after  it  has  set.  I  could  gain  .no  information  as  to  whether 
or  no  there  was  a  second  brood. 

In  view  of  all  the  facts  gathered  I  did  not  consider  it  advisable  to  re- 
main iu  Meriden  to  await  the  pupation  of  the  insect,  as  it  seems  to  me 
this  can  be  better  observed  iu  the  lot  of  larvae  sent  to  the  Department. 

As  to  a  remedy,  the  simplest  and  most  complete  is  that'adopted  by 
the  Messrs.  Coe.  In  an  off  year,  strip  the  fruit  from  the  trees  and  de- 
stroy it  by  burning  after  covering  with  kerosene,  or  feed  to  hogs  imme- 
diatel}^,  before  the  insects  have  a  chance  to  leave  the  pears.  As  it  ap- 
pears as  yet  to  be  local,  there  seems  no  reason  why  a  year  or  two  of 
this  process  should  not  entirely  destroy  the  species,  but  of  course  there 
must  be  concerted  action  among  the  farmers,  else  the  pest  will  keep  on 
increasing,  and  not  unlikely  get  beyond  control. 


VOTES  FBOH  NEBRASKA. 

By  Lawrkmcb  Brunbr,  Special  Agent, 

THE  EOCKT  MOUNTAIN  LOCUST. 

{Caloptenus  apretus.) 

During  the  present  year  the  Eocky  Mountain  Locust  {Cdlopfenus  gpre- 
tus)  has  appeared  in  small  numbers  at  various  points  throughout  East- 
ern and  Central  Nebraska,  but  at  no  place  have  I  learned  of  ils  being 
in  sufQcient  numbers  to  particularly  injure  crops,  or  even  to  oaase,  on 
the  part  of  farmers,  an  apprehension  of  a  future  invasion.  On  the  18th 
of  June  quite  a  number  of  larvee  and  pupae  were  observed  at  a  point 
about  2  miles  to  the  east  of  Stanton,  Stanton  County.  These  were 
on  the  open  prairie  along  the  roadside,  and  upon  investigation  it  was 
ascertained  that  very  few,  if  any,  had  found  their  way  into  the  neigh- 
boring grain  fields. 

Three  weeks  later,  when  the  locality  was  again  visited,  it  was  found 
that  most  of  the  young  had  attained  wings,  and  were  already  on  the 
move,  having  spread  over  the  surrounding  country  for  a  distance  of  a 
mile  or  more.  Specimens  were  now  observed  to  be  quite  plentiful  within 
less  than  a  mile  of  Stanton.  Winged  individuals  were  also  nnmerous 
at  the  point  where  the  young  had  been  observed  previously,  and  where 
they  bad  in  all  probability  hatched. 

Inquiries  have  since  been  made  regarding  these  locusts,  bnt  1  have 
thus  far  been  unable  to  learn  of  their  further  movements.  It  is  8ui>- 
posed,  however,  that  they  simply  spread  over  the  adjacent  country,  and 
that  nothing  further  will  be  heard  of  them. 

I  have  kept  close  observation,  and  have  made  many  inquiries  during 
the  summer  in  reference  to  locust  flights^  but  have  seen  none  nor  have 
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I  heard  of  any  having  been  seen  in  the  air  at  any  point  in  this  or  other 
Stat^. 

N'ext  to  0.  spretus^  C.  differentialis,  the  Common  Yellow  Meadow- 
locust,  has  attracted  some  attention  the  present  year  at  many  points  io 
Western  Iowa,  and  Eastern  and  Central  Nebraska,  where  it  seems  to  bo 
largely  on  the  increase.  It  has  not  exhibited  any  decidedly  migratory 
habits  so  far  as  I  am  at  present  aware,  but  at  different  points  has  done 
considerable  injury  to  vegetables,  &c.  Notably  at  Lincoln,  on  the  cnp- 
itol  ^unds,  numerous  large,  almost  black,  locusts  appeared,  and,  after 
pffftially  defoliating  the  slurubbery  and  foliage  plants,  suddenly  disap- 
peared (R.  W.  Furnas).  These  were  evidently  the  dark  variety,  often 
met  with  in  Central  and  Eastern  Nebraska.  This  locust,  unlike  the 
true  migratory  species,  frequents  low  grounds  and  seems  to  multiply  most 
rapidly  during  wet  seasons.  It  also  frequents  such  localities  as  are 
clotbed  with  uie  rankest  vegetation.  I  believe^  however,  that  there  is 
no  reason  to  fear  its  ever  becoming  general  in  its  distribution,  at  least 
in  BufBcient  numbers  to  cause  trouble,  as  there  are  too  many  odds  against 
its  great  multiplication,  and  these  are  increasing  annually. 

The  common  Red  Legged  Locust  {0.  femur -ruhrum)  and  one  or  two 
other  allied  species  have  also  occurred  in  numbers  a  trifle  above  the 
normal  condition  of  these  species.  These  likewise  need  never  be  feared, 
for  the  same  reasons. 

THE  SNOWY  TREE-CRICKET. 

{(Ecanihus  niveus.) 

This  common  tree-cricket  has  been  quite  common,  and  will  evidently 
be  congregating  in  raspberry  and  blackberry  patches,  as  well  as  on 
white  willow  hedges,  where  it  often  causes  much  injury  by  filling  the 
stems  and  twigs  of  these  plants'with  its  eggs.  Other  plants  are  also 
deposited  into.  Several  species  of  Helianthus  and  one  Solidago  are, 
however,  its  chief  stand-by  in  this  State.  Scarcely  a  single  one  of  these 
weeds  escapes  without  the  eggs  of  one  or  more  of  the  crickets  being 
thrust  into  its  pithy  substance.  Aside  from  these  few  species  I  know 
of  no  other  Orthopterous  insect  that  has  done  or  does  special  injury  to 
crops  or  trees  in  the  State. 

THE  CHINCH-BUG. 
(Blissua  leucopteni^.) 

About  ten  days  before  harvest  or  during  the  early  part  of  July  the 
Chinch-Bug  be^an  to  appear  in  grain  fields  in  great  numbers  through- 
ont  portions  of  Cuming,  Burt,  and  Washington  Counties,  and  much  ap- 
prehension was  felt  by  many  for  the  safety  of  the  crops. 

Shortly  afterwards  several  very  heavy  rains  visited  the  region,  and, 
as  it  would  appear,  almost  exterminated  the  insect.  Upon  harvesting 
the  grain  it  was  found  to  be  as  good  as  or  even  better  than  usual,  and  no 
traces  of  the  Chinch-Bug  and  its  work  could  be  found. 

Whether  the  disappearance  of  the  vast  armies  of  this  insect  can  be 
attributed  entirely  to  the  rains,  or  whether  other  agencies  combined  in 
the  good  work,  I  am  at  present  unable  to  state,  as  I  was  too  much  occu- 
pied with  other  duties  at  this  juncture  to  spend  much  time  in  investi- 
gating the  matter.  In  conversing  with  several  farmers  regarding  the 
sudden  and  wholesale  destruction  of  these  insects  at  a  time  when  they 
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were  supposed  to  be  injaring  crops  on  all  sides,  they  all  attributed  the 
disappearance  to  the  heavy  rains,  and  thought  that  no  other  a^rency 
had  assisted.  Be  this  as  it  may,  the  fact  that  they  suddenly  did  disap- 
pear remains  unchanged. 

CUT-WORMS. 

During  the  latter  part  of  May  and  early  June  several  species  of  cat- 
worms  were  observed  to  be  quite  numerous  in  gardens  and  corn-fieldB 
in  the  vicinity  of  West  Point,  where  they  did  some  damage  by  cutting 
off  the  tender  plants  as  they  appeared  above  ground.  The  most  abun- 
dant of  these  was  the  larva  of  Agrotis  satuna.  Some  climbing  cut- 
worms were  also  observed  to  work  on  the  cottonwood  and  box-elder 
trees.    These  were,  however,  in  small  numbers. 

THE  IMPORTED  CABBAGE-WORM. 
{Pierie  rapce.) 

This  Cabbage  pest  has  been  steadily  on  the  increase  in  Nebraska  for 
the  term  of  eight  or  nine  years,  the  date  when  it  was  first  observed  by  me 
to  injure  cabbages  in  and  about  Omaha.  It  has  now  become  equally,  if 
not  more,  numerous  and  destructive  in  the  eastern  and  central  portions 
of  the  State  than  in  some  of  the  older  Eastern  States,  where  it  has  ex- 
isted in  injurious  numbers  for  many  years.  This  extraordinary  increase 
is  evidently  due  to  the  absence  of  all  or  nearly  all  of  its  natural  ene- 
mies, and  also  to  the  fact  that  up  to  the  present  time  no  special  efforts 
have  been  made  by  our  gardeners  and  farmers  towards  checking  its 
rapid  increase.  As  an  example  of  the  great  numbers  of  this  insect  that 
are  to  be  found  in  this  section  of  country,  I  will  mention  a  single  in- 
stance that  has  come  under  my  direct  notice  and  which  has  bad  iny 
personal  attention.  In  a  certain  kitchen  garden  adjoining  West  Point, 
in  which  were  planted  seventy-six  cabbages,  and  which  the  owner  has 
endeavored  to  keep  free  from  the  worms  by  hand-picking,  upwards  of 
six  thousand  of  them  have  already  been  destroyed.  This  estimate  is 
not  by  guess,  but  by  actual  count.  As  large  as  the  number  thus  de- 
stroyed may  appear,  there  are  still  many  worms  to  be  found  on  these 
cabbages,  the  leaves  of  which  have  been  much  riddled  with  holes,  de- 
spite the  vigilance.  At  another  locality,  IG  miles  to  the  southwest  of 
this,  the  butterflies  were  observed  in  myriads,  so  to  speak,  hovering 
over  a  large  field  of  beets,  in  the  midst  of  which  grew  a  few  cabbages, 
and  to  which  they  appeared  to  be  attracted  from  all  directions.  Amonjr 
the  few  insects  that  destroy  the  worms  iu  this  State,  several  species  of 
burrowiug  wasps*  are  quite  conspicuous. 

These  capture  the  larvsB  of  all  sizes,  but  chiefly  those  (hat  are  abonc 
two-thirds  grown,  and  carry  them  away  to  their  burrows  where  they 
are  stored  for  food  for  the  young  wasps.  I  have  also  observed  recently 
that  during  the  cool,  wet  weather  which  we  have  been  having,  now- 
bers  of  the  worms  of  various  ages  have  died  from  what  appears  to  be  a 
disease.  When  thus  attacked  they  become  limp,  and  turn  a  yellowish 
color,  and  afterwards  mold.  I  have  observed  that  such  varieties  of 
cabbage  as  have  very  solid  heads  and  few  base  leaves,  are  less  liable 
to  injury  than  those  in  which  the  reverse  is  the  case.  Tough  leaved 
varieties  are  also  less  injured  than  the  tender  ones. 

*  Sphex  apicalU  Sm.,  AmmophUa  rulgarU  Cr  and  PompiluB  wtUopi  Cr. 
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I  have  cudeavored  to  find  parasites  that  destroy  tbeise  worms,  but 
Lavo  thus  far  beeu  foiled  in  tbe  attempt. 

r  have,  however,  observed  three  species  of  Ichneumon  flies  creeping: 
about  upon  the  plants,  which  may  prove  to  be  parasitic  upon  it.  Two 
of  these  are  in  considerable  numbers,  ^  many  as  fifteen  or  twenty  of 
each  having  been  observed  in  a  single  morning,  while  but  two  or  three 
of  the  third  have  been  seen. 

Besides  P.  rapw  there  are  occasionally  found  the  larvie  of  Mamesira 
pieta^  M,  clwnopodiif  and  PlutelUi  cr%mferarum.  These  do  not  occur  in 
hurtful  unmbei*s,  and  therefore  amount  to  but  a  trifle  as  compared  with 
P.  rapw. 

Hand-picking  is  not  an  unprofitable  means  of  ridding  a  small  cab- 
bage patch  of  these  pests,  but  when  two  or  more  hundreds  of  the  plants 
are  to  be  gone  over,  some  other  meaniB  of  destroying  the  worms  will 
necessarily  have  to  be  resorted  to,  as,  for  instance,  pyrethrum  or  petro- 
leum. The  substances,  of  course,  can  be  best  applied  as  described  in 
your  various  recent  reports. 

FALSE-CATERPILLAR  ON  GRASS  AND  SEDGE. 

{iSelandria  sp.)  * 

During  June  and  the  early  part  of  July  great  numbers  of  saw-fly 
larva?  were  observed  to  injure  the  grass  on  low,  wet  meadows  at 
various  points  in  the  Elkhom  Valley  and  the  valleys  of  the  Loups. 
These  were  of  two  species,  and  evidently  belong  to  the  genus  Selandtia. 
In  Holt  County,  where  these  larvj©  were  observed  in  the  greatest  num- 
bers, the  ground  was  entirely  stripped  of  grass  over  small  areas. 

Although  all  sorts  of  grasses  were  attacked  and  eaten  by  the  worms, 
they  preferred  the  various  species  of  Oyperus  and  Juncus  to  other 
varieties. 

Whether  these  saw-fly  larvae  have  been  equally  numerous  heretofore, 
or  whether  they  have  become  so  recently,  1  am  unable  to  state.  In 
some  localities  where  these  worms  appeared  in  force,  it  was  supposed 
that  the  army  worm  {Leu^cania  unipuncta)  had  arrived,  and  therefore 
much  needless  apprehension  was  felt  among  the  settlers. 

No  insect  enemies  were  observed  to  attack  them,  neither  could  I 
learn  of  their  being  devoured  by  birds  or  reptiles.  I  have  supposed, 
though,  that  the  American  bittern  fed  upon  them  at  times,  as  this  bird 
wa«  frequently  started  from  clumps  of  grass  where  the  worms  were  in 
force,  and  at  other  times  it  was  seen  picking  at  something  among  the 
grass  in  which  they  were. 

I  have  often  found  these  larvie  in  moderate  numbers  during  other 
years  while  beating  for  insects  along  the  margins  of  ponds,  but  never 
lieretofore  were  they  observed  in  such  great  numbers  as  they  have  been 
the  present  year. 

INJURY  TO  WILLOWS  AND  COTTONWOODS. 

For  some  years  the  large  saw-fly  {Cimbex  americann)  has  attracted 
my  attention  at  various  points  in  Nebraska,  by  its  habit  of  frequenting 
lit'dges  of  white  willow  in  preference  to  the  various  species  of  the  native 

•  Tbe  larv£e  forwarded  by  Mr.  Bruner  were  nsfortunately  iu  alcohol,  and  tbe  imago, 
tlitretbre,  not  reared,  aud  for  tbe  present  uudetermiuable.~C.  V.  R. 
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willow.  During  the  summer  its  large,  green,  slug-like  larvte  would  be 
met  with  from  time  to  time,  but  not  until  tbe  present  summer  have  I 
learned  that  it  appeared  in  such  great  numbers  sis  to  oompletely  de- 
foliate the  trees. 

^bout  three  weeks  ago  ^August  31)  I  visited  Mr.  6.  M.  Dodge,  of 
Olencoe,  Dodge  County,  ana  while  driving  across  the  oountry  observed 
that  nearly  every  hedge  of  this  willow  had  been  more  or  less  injured 
by  some  insect  which  had  stripped  the  trees  of  most  of  their  leaves.  I 
at  onoe  attributed  the  work  to  the  striped  cottonwood  beetle  (Plagiodera 
8cnpta)j  which,  as  you  have  shown,  has  been  known  to  injure  various 
sjiecies  of  willow,  as  well  as  the  poplars  and  cottonwood  in  this  and 
other  sections  of  the  country.  Upon  speaking  to  Mr.  Dodge  in  reference 
to  the  subject,  he  informed  me  that  the  work  was  that  of  the  above- 
named  saw-fly.  He  also  stated  that  the  larv®  had  been  so  numerous 
on  many  of  the  hedges  in  his  immediate  neighborhood  as  to  completely 
defoliate  the  trees  before  they  (the  larvce)  had  attained  ^11  growth,  and 
that  they  had  therefore  proved  the  cause  of  their  own  destruction. 

At  other  points,  however,  where  the  larvaj  were  less  numerous,  they 
have  matured,  juul  will  evidently  make  their  appearance  in  force  next 
season,  pioviilcd  no  unforeseen  providence  intervenes. 

]Mr.  Dodge  also  informed  me  that  this  saw-fly  has  been  steadily  on 
the  increase  for  the  past  three  or  four  years — ahvnys  workiujr  on  the 
white  willow  in  preference  to  the  native  species. 

Another  insect,  and  one  that  has  l>een  attracting  general  attention  in 
portions  of  this  and  other  Western  States  and  Territories  by  its  greai 
abundance  and  general  destructiveness  to  the  cottonwood,  poplars,  and 
willows,  is  the  Streaked  Cottonwood  Leaf-beetle  {Plagiodera  geripta). 

The  mature  insect  as  well  as  the  larvce  feed  alike  on  the  younger  and 
more  tender  leaves  and  twigs,  and  thereby  cause  the  tree  to  die  in  course 
of  time  if  the  attack  be  continued  several  years  in  succession.  When 
the  beetle  is  very  numerous,  all  the  leaves  are  eaten,  and- even  the  ten- 
der bark,  upon  the  new  growth,  devoured.  When  this  last  is  the  case 
the  trees  have  been  known  to  die  in  a  single  year.  This  latter  feature 
^but  seldom  occurs,  even  when  the  season  19  very  dry  and  thetreeshave 
been  stripped. 

There  is  a  remedy  in  nature  by  which  it  is  kept  under  control,  viz., 
wet  seasons  following  dry  ones,  l^atural  enemies  are  also  doing  mucb 
towards  checking  the  otherwise  enormous  increase  of  this  insect  and  if 
left  alone  would  very  effectually  reduce  the  i)est  during  ordini^ 
years.  These  are  very  nearly  identical  with  those  attacking  tlie  Colo* 
rado  potato  beetle.  Among  them  various  species  of  our  common  lady- 
birds {Coccinellidw)  are  the  most  efficient.  Their  work  is  mostly  con- 
fined to  the  destruction  of  the  eggs,  and  perhaps  a  few  of  the  newly- 
hatched  larvte. 

As  for  birds,  I  have  never  known  of  their  capturing  and  eating  the 
beetle  in  any  of  its  stages-  of  growth,  nor  have  I  conversed  with  any 
one  who  has  seen  them  do  so. 

The  beetle  is  more  highly  favored  on  elevated,  somewhat  arid,  ground 
where  the  tree  growth  is  small  and  the  temperature  is  low,  than  on  low 
ground,  where  the  conditions  are  the  reverse,  though  it  often  thrives  for 
a  time  (>veii  here.  Rank  growth  in  a  tree  thus  affected  is  an  advantage 
ngaiuHt  the  insect,  and  trees  of  this  nature  nre  seldom,  if  ever,  killed 
by  it. 

I  have  always  found  this  beetle  to  be  more  common  near  the  mount 
aius  and  upon  the  elevated  plains  of  the  West  than  elsewhere. 


Digitized  by  VjOOQIC 


REPORT   OF   THE   ENTOMOLOGIST.  403 

THE  COLORADO  POTATO-BEETLE. 

Tlii8  beetle  Lh8  also  been  mor^  uumerous  and  destructive  than  usual 
at  Hoiue  i)oint8  in  Nebraska  this  pa«t  summer,  completely  stripping  the 
vines  of  leaves,  and  even  devouring  the  stems  and  potatoes  when  tnese 
latter  conld  be  reached.  This  did  not  occur,  however,  until  late  in  the 
seiison,  after  the  crop  w^as  far  advanced  and  the  tnbers  had  all  formed. 

i  am  i^lea^d  to  be  able  to  report  no  considerable  insect  enemies  to 
8uia]l  grain  in  ^N^ebraska  this  year.  As  requested,  I  have  kept  a  close 
vigilance  for  insects  injuring  wheat,  oats,  rye,  and  barley,  and  only  found 
oue,  the  larvte  of  a  moth,  working  in  the  stems  of  rye.  This  was  met 
with  in  moderate  numbers  only  in  one  small  field  adjoining  town,  and 
specimens  were  at  once  forwarded  to  Mr.  Howard,  who,  in  your  absence, 
pronounced  it  Qoriyna  nitela. 

Aside  from  this,  I  have  heard  of  no  other  instance  of  injury  to  the 
small-grain  crop  in  the  State  during  the  year.  There  may  have  been, 
ami  undoubtedly  were,  a  few  Hessian  flies  in  the  grain  fields  of  the 
river  counties,  as  those  counties  which  lie  along  the  Missouri  Biver  are 
mlled,  where  it  has  been  rei)orted  for  seveml  years.  If  so,  they  were 
iu  numbers  so  insignificant  as  not  even  to  attract  attention. 


2fOTi;S  OF  TEE  YEAR. 
CHINCH-BUO  NOTES. 

Since  the  publication  of  a  short  article  under  this  title  in  our  report 
for  1881-'82,  the  occurrence  of  greatest  interest  in  connjbction  with  Uie 
Chinch-bug  has  been,  without  doubt,  its  so-called  ^^invoHon^  of  Kew 
York  State.  In  June,  1882,  the  work  of  the  insect  was  first  discovered 
upon  the  farm  of  Mr.  H.  C.  King,  of  Hammond,  Saint  Lawrence  County, 
some  3  acres  of  timothy  grass  being  destroyed.  In  June,  1883,  other 
fields  upon  the  same  farm  were  discovered  to  be  in  the  same  condition, 
and  a  search  revealed  the  swarming  destroyers  both  upon  this  and 
neighboring  farms.  Timothy,  *'June  grass,'' and  *'wire  grass"  were 
alike  destroyed,  and  great  alarm  was  occasioned  throughout  the  north- 
ern part  of  the  State. 

Specimens  of  the  insect  were  sent  to  Mr.  Lintner,  the  State  entomol- 
os:ist,  who  published  (October  10, 1882)  a  lengthy  article  in  the  Albany 
Afffna,  following  it  by  articles  in  the  Country  Oentleman  and  in  Science^ 
at)(l  giving  in  the  two  first-mentioned  papers  a  good  account  of  the 
luibits  and  life-history  of  the  species  and  the  best  remedies  proposed 
against  it.  Mr.  Lintner  also  issued  in  the  same  month  a  circular  en- 
titled ''Directions  for  arresting  the  Chinch-bug  invasion  of  Northern 
New  York,"  which  Was  widely  distributed  and  in  which  he  predicted  a 
<-oij tinned  increase  in  the  diffusion  and  destructivene^s  of  the  bug  and 
ur<:e<I  a  prompt  and  full  compliance  with  the  directions  which  followed, 
and  which  consisted  in  a  very  good  condenlaed  summary  of  the  best 
remedies  and  methods  of  prevention.  The  reasons  for  this  prediction 
an«  here  given 'in  his  own  words: 

It  has  p1ante<1  it-8olf,  maintainod  a  footing,  niul  bIiowii  a  rapid  iiicreoM)  nnder  an- 
favtiriugy  iinpropitioaN,  and  uDiiatural  conditioiiR  such  as  these: 

l"'ir«t.  It  is  regarded  as  a  Soiitliem  insect  (extending  farther  northward,  as  do  most 
iftxiiiial  forms,  iu  the  Mississippi  Valley),  yet  it  has  appeared  in  the  most  northern 
county  of  the  State  and  upon  (if  the  report  he  rellahle)  the  8aint  Lawrence  River, 
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Secoud.  Its  attack  bas  been  made  upon  timothy.  This  Becmg  to  be  iinmiMt ao- 
nsnal food-plant,  and,  therefore,  we  in^r,  the  least  suited  to  it.  All  iireTiooiir- 
counts  concur  in  giving  it  a  pref^r«?nce  for  spring  wheat  above  all  things  eke;  oeu 
iu  order,  oats  or  com,  and  last,  the  grasses.  Timothy  is  only  mentioned  as  occsfiMD- 
ally  attacked  by  it. 

Third.  In  all  previous  accounts  great  prominence  has  been  given  to  its  b^n^  iWi 
and  dry  weather  insect,  dependent  upon  these  conditions  not  only  for  itA  mnltiphcstiit 
but  for  its  existence.  Heavy  rains  have  been  claimed  to  be  invariably  iatal  to  it  1' 
could  not  abound,  it  is  stated,  in  a  wet  seaaon."  Dr.  Fitch  had  even  maderecvt 
niendation  of  sprinkling  it  with  water  (an  artiUcial  shower)  as  the  I>e8t  meanftfou* 
I'xtermination.  In  the  present  instance  the  bug  obstinately  pereints  in  mnhipljte; 
contrary  to  all  rule.  The  past  and  the  present  have  both  been  years  of  exccMnr 
rainfall  in  Saint  Lawrence  County.  Spring,  summer,  and  autumn  have  been  tiaf 
tionallywet,     *     •     • 

It  is  shown  by  the  above  statements  that  the  insect  has  rapidly  increased  u^ 
largely  extended  its  area  during  the  present  year,  under  conditions  which  abnU 
have  been  fatal  to  it.  Why  it  1ms  been  otherwise  may  perhaps  find  its  explMitwi 
in  the  fact  that  it  is  a  new  introduction  in  this  part  of  the  United  States,  and  Uut  i) 
is  following  the  law  well  known  to  prevail  in  the  introduction  from  abroad  (Etnr 
principally)  of  nearly  all  of 'our  injurious  insects.  With  scarcely  an  exception,  vit 
their  importation  they  become  far  more  destructive,  causing  greater  ravageia»^ 
often  attacking  new  food-plants. 

As  the  XMtst  history  of  the  insect  has  shown  that  parasites  and  other  enefnieslu*' 
entirely  failed  to  arrest  its  multiplication,  we  an^  compelled  to  believe,  from  pwn 
means  indications,  that  it  has  come  to  stay,  and  that  it  will  do  so  unices  effectoil  v 
taken  to  prevent  it. 

The  following  extract  from  a  letter  written  March  20, 1884,  in  r^  Jo 
inquiries  that  came  through  Br.  Loring  from  Hon.  A.  X.  Parker,  31 C- 
will  show  that  our  own  exx>erience  with  the  insect  obliged  us  to  diwtti 
from  Mr.  Lintner's  views,  and  especially  from  his  predictions: 

•  •  •  I  have  already  expressed  my  views  in  reference  to  the  exceptiaoal  ifij* 
lies  of  the  Chinch-bug  in  Saint  La^'rence  County,  New  York,  as  reported  io  U" 
newspaiier  clippinjo^  sent  by  Mr.  Parker,  and  as  reported  by  Bir.  Lintner,  the  Stole  e> 
tomologist,  in  various  publications  last  fall,  and  particularly  in  the  Alb^ti^  ''^^i 
October  10,  1883,  in  Science  of  October  18,  %nd  in  a  circular  issued  from  tl»  oAei« 
the  State  entomologist  of  New  York,  October  18. 

In  the  Scien^Jie  American  of  the  latter  part  of  November,  1883,  and  in  Stimm  (V*i 
II,  p.  621)  my  views  will  be  found  expressed.  Mr.  Lintner  draws  attsntion  Is  t^ 
rarity  of  the  Chinoh-Bug  in  the  State  of  New  York  heretofore;  to  its  perdsltftit 
jury  in  Saint  Lawrence  County,  notwithstanding  the  past  wet  season,  snd  flail  * 
these  facts  reason  for  the  greatest  alarm,  on  the  supposition  that  this  maniiiLsiiiMi 
is  due  to  an  invasion,  and  that  the  insect  shows  exceptional  power  of  witUtsMK 
constant  rains,  which  are  well-known  to  prove  disastrous  to  it  in  the  MIsmbi^^ 
ley.  I  have  not  been  able  to  read  over  these  accounts  without  feeling  thai  aa  oiv 
amount  of  alarm  is  felt.  Since  the  Chinch-bug  was  known  to  occur  in  New  Tsnc  a 
the  time  of  Harris  and  Fitch,  and  is  found  farther  north  both  on  the  Atlantic  p^ 
1>oard  and  in  the  Nortliwept,  I  see  no  reason  for  the  belief  that  Saint  La  wrenoeCosajf 
has  been  invadeil  from  other  part«,  but  should  rather  attribute  the  recent  injwy"* 
undue  increase  of  a  species  always  there,  although  not  generally  noticed  mw^^ 
unrecorded  heretofore.  The  sudden  increase  may  be  due  to  the  excewvely  sj 
weather  which  characterized  1880  and  1881  and  previous  years,  the  '•Jf^^S 
weather  having  not  yet  exercised  an  iniurions  effect  upon  it.  In  this Twwsfw 
matter,  which  seems  to  be  most  reasonable,  the  outlook  is  rather  enooma^^J^f 
alarming,  and  I  fully  expect  to  see  this  view  corroborated  by  sabeeotieirt  < 
c,  the  pest  will  sink  back  into  its  state  of  harmlessness,  and  has  proosbly 
in  inmiense  numbers  during  the  past  winter. 

It  is  obvious  that  I  do  not  share  in  the  alarm  which  Mr.  Lintner  feels  ift  > 
to  this  exceptional  increase  and  injury  by  this  notorious  insect,  bat  ^^*^,yS, 
trary  I  am  inclined  to  the  view  that  the  farmers  of  Saint  Lawrence  Jj™JIJ 
good  reason  for  expecting  a  cessation  of  such  widespread  li^oriee.  ***|*2i3 
originally  expressed  last  fall,  have  been  fhrther  confirmed  by  snbseqnffl*  wp«i» 
rrn-^nt  chinch-bug  injury  in  other  sections  of  the  East.  

•A  year  before  this,  in  the  Annual  Beport  of  this  Department  for  1^^1*^£^5 
wo  gave  an  instance  of  the  swarming  of  the  Chinch-bug  in  immense  oombennj^^ 
of  Illinois,  Missouri,  and  Kansas  in  Ajml  and  May,  1882>  iu  spite  of  fiftqn«>*  *■■* 
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Mr.  Lintner's  recommendations,  with  which  the  farmers  of  the  affected  region  are 
mdoiihtedly  familiar,  ^  excellent,  and  I  would  stronsly  indorse  them  so  far  as  they 
*aa  be  practically  carried  out,  thonch  it  seems  to  me  toat  they  most  necessarily  fall 
ihort  of  being  generally  adopted  wiuioat  some  obligatory  legislation  or  some  compen- 
sation from  the  State.  At  tne  present  time  the  principal  advice  I  would  give  would 
>e  to  thoroughly  bum  all  possible  rubbish  that  may  be  accumulated  about  the 
arms  and  under  which  the  mature  insects  may  have  hibernated.  The  leaves  in 
idjolning  forests  should  also  be  burned.  The  old  grass  in  the  meadows  should  he> 
>nmed  wherever  it  is  possible,  and,  with  the  aid  of  a  scattering  of  straw  during  a 
>«Torable  spell  of  weather,  most  fields  can  be  burned  over.  In  addition  to  this,  deep 
lowing  and  heavy  rolling,  especially  in  the  higher  and  drier  parts  of  fields  that  have 
ilready  been  infected,  wiQ  prove  useful  anxilimes. 

So  far  as  we  can  learn  the  present  season  the  result  has  justified  our 
prediction  rather  than  that  of  Mr.  Lintner.  Although  we  have  written 
epeatedly  to  Mr.  King,  the  gentleman  on  whose  fiarm  the  bugs  were 
irst  noticed,  we  have  been  able  to  get  no  answer  from  him ;  but  thepa- 
)ers  have  contained  no  notice  of  injury,  while  last  year  they  sounded 
lie  note  of  alaim  from  Maine  to  lUinois. 

Prom  Mr.  W.  H.  Knox,  the  statistical  correspondent  of  the  Depart- 
nent  for  Saint  Lawrence  County,  we  have  received  the  following  in  re- 
»ly  to  inquiries  addressed  to  him : 

Canton,  N.  Y.,  August  7, 1884. 
Sir:  In  reply  to  your  inquiries  regarding  depredations  of  the  Chinch-bug,  I  have 
lit  little  to  rei>ort.  The  town  of  Hammond  had  some  trouble  a  year  ago,  though  but 
smaU  area  was  affected.  I  cannot  ascertain  that  there  has  been  any  trouble  since, 
he  probability  is  that  no  damage  worthy  of  any  consideration  wiU  be  donC  this  year 
3  this  locality. 
Respectfully, 

W.  H.  KNOX, 
Statistical  correspondent  Saint  Lawrence  County,  New  Torl\ 
C.  V.  Riley, 

United  States  Entomologist, 


HOTES  OH  THE  OBAPE  PHTLLOXEBA. 

The  following  correspondence  is  deemed  of  sufficient  interest  to  war- 
^nt  publication,  as  setting  forth  many  of  the  well-established  fa^tsnot 
enerally  understood  in  reference  to  Phylloxera  vastatrix  Planchon,  and 
s  indicating  the  limits  within  which  legislative  enactments  for  the  pre- 
ention  of  its  introduction  from  one  country  to  another  should  be  con- 
ned: 

REGARDING  THE  GRAPE  PHYLLOXERA  IN  RUSSIA. 

Bureau  op  Entomology,  ffasMngUm,  D.  C,  January  22, 1884. 

Sir:  In  re^ly  to  the  communication  of  the  honorahle  the  Secretary  of  State  of  the 
lAt  instant,  inclosing  one  from  Baron  Struve,  the  Russian  minister,  asking  for  infor- 
lation  in  reference  to  the  Grape  Phylloxera,  I  have  the  honor  to  send  yon  fiie  follow- 
jc  reply: 

In  reference  to  the  efforts  made  and  the  results  obtained  in  this  country  to  destroy 
he  Grai>e-Vine  Phylloxera,  it  will  be  necessary  to  a  proper  statement  of  the  case  to 
riefly  give  an  account  of  the  insect.  The  literature  is  so  voluminous  that  it  is  use- 
'S8  to  refer  to  particular  works.  Those  iu  this  country  upon  the  subject  are  chiefly 
i^  own  writings,  contained  in  the  4th,  5th,  6th,  7th,  and  tith  reports  on  the  insects  of 
lissouri,  published  during  the  years  1871-1876.  These  are,  un&rtunately,  State  doc- 
nients,  and  most  of  them  are  now  scarce  and  very  difficult  to  obtain.  I  transmit 
♦jrowith,  however,  from  my  own  library,  the  6th,  7th,  and  8th,  which  I  beg  Baron 
truTe  will  be  pleased  to  accept.  Some  briefer  articles  on  the  subject  will  be  found 
ri  the  Department  Reports  for  1870, 1871, 1873, 1874,  and  1878,  which  I  would  also  sug- 
est  be  transmitted.  It  is  made  manifest  in  these  writings  and  has  long  been  ac- 
epted  in  Europe,  that  the  PhyUoxera  is  indigenous  to  North  America  east  of  the 
'ocky  Mount^kins,  having  always  occurred  on  our  vines  from  the  time  they  were  first 
aldvated.  It  does  more  or  lefis  damage  to  a  few  of  our  native  vines,  especially  to 
bose  that  are  hybridized  with  the  European  vine  ( Vttis  rinifera)^  but  most  of  them 
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suocefisfuUy  reaist  its  attacks.  The  Enropeau  vine,  however,  succojiibt  ib  til  put* 
of  the  world  where  the  insect  exists.  In  all  other  conn  tries  except  the  EwtonroitB 
States  the  insect  is  an  importation.  Ilencej  while  different  foreign  rioveninmiuU" 
found  it  necessary  to  enact  lawH  and  n)}«nlatiuus  to  pn^vent  itn  in»|»ortj^linii  AH<l«pr^ 
our  own  Uovernuicnt  lius  felt  n«»  necessity  lor  any  such  rt*^iiiufi<Mis.  hikI  whatcvrrfc;? 
been  done  to  remedy  the  evil  here  has  been  accomplialicd  l»y  iudividuid  airi)rt««^> 
local  or  State  action,  as  in  some  parts  of  California.  It  is  true  Umt  uu(krlDU!«^ 
^trehension  of  the  real  ikcts  some  cuttings  sent  over  to  this  country  last  •ptiD2v«^ 
held  by  the  New  York  anthorities,  and  as  it  is  ^ermnne  to  this  letft'.r  I  qiioteaiHtrtxi^ 
of  my  reply  to  the  letter  of  the  Secretary  of  t^  Treasury  npoo  this  emu,  Hkn*i  i 
me  by  you : 

**  The  life-history  of  this  interesting  iaseot  maybe  thus  briefly  stat«<t:Stirtis{ 
fVom  a  stem*motlier,  it  multipliea  a^amically  through  an  indefinite  nnmhrrof  ji'^ 
ations,  either  in  gulls  on  the  leaf  or  m  cavities  or  on  swellings  on  the  roots.  \ii^^ 
is  naturally  slow  in  the  nnwinged  condition,  w^hether  on  the  sniface  or  beoeitliltv 
ground.  Hut  winged  agamic  ieniales  are  produced  during  the  late  sammeruuli^ 
tumu  months,  and  these  are  the  true  migrants  of  the  species,  and  disperse aoiiftp 
from  vineyard  to  vineyard  through  the  atmosphere.  Thev  lay  some  balf^lflMD  (gS* 
only,  in  such  situations  as  afford  shade  ^d  moisture,  ancl  fr«un  these  cemioiljt!'^ 
males  and  females,  which  are  monthless,feed  not,  and  are  bom  simply  lo  ^^' 
the  female  laying  either  below  or  above  ground  a  single  and  the  only  tliTwHTii 
predated  egg,  which  has  been  termed  the  winter-egg,  and  which  in  the  iprin^  ^ 
lowmg  gives  birth  to  a  stem-mother  which  may  either  ^nnd  a  colopy  in  aggllffi^' 
leaf  or  upon  the  root,  the  latter  being  the  more  common  habit. 

"The  prohibition  of  other  products  than  grape-vines  is  based  upon  the  snppwrfi** 
ftibility  of  winged  females  settling  thereon  and  depositing  the  few  ^^  vbitbf'^' 
birth  to  true  males  and  females,  which  produce  the  winter  egg.  Now,  the«?^ 
mcnts  which  I  made  in  1875  (recorded  in  the  Ti'ansactionfi  of  the  Saint  LoniiA«w 
of  Sciences,  October,  1875),  and  which  were  the  first  recorded  of  their  kind,  »bow  t*" 
the  eggs  from  the  winged  females  are  most  often  laid  in  or  on  the  ground  oesrtlvN^ 
of  the  vine,  and  that  they  are  so  delicate  as  to  require  specially  favorable  cooditim*' 
moisture  and  temperature  to  enable  them  to  hatch.  I  do  not  hesitate  to  exprw  »j 
conviction  that  when  deposited  on  anything  else  than  the  lower  tomentoseiorfwt' 
the  living  leaf  of  the  grape-vine,  where  they  can  receive  moisture  by  endflrtw«</* 
in  the  crevices  or  irregularities  of  earth  that  receive  from  dew  or  other  soiww***^*' 
■amonnt  of  moisture,  they  will  inJGnllibly  perish.  But  even  supposing  thattli«f<ff* 
could  hatch,  and  the  resulting  female  should  lay  the  im|iregnated  egg  on  a°J^ 
living  plant,  and  that  this  egg  should  in  due  time  give  birth  to  the  trtem-inotlitr.  w[ 
would  inevitably  perish  without  issue  for  want  of  suitable  food;  while  to  snppMetw' 
all  these  operations  could  go  on  upon  any  other  product  or  substance  th«a  ini- 
plants  or  upon  the  dry  parts  of  plants  is  to  exhibit  crass  ignoraaee  of  the  pitfo^i!' 
ditions  necessary  to  the  perpetuation  of  the  species  at  these  particular  "^fft,  , 
the  utmost  care  in  endeavoring  to  supply  the  natural  conditions,  I  liavs  WMlw'' 
times  in  ten  to  obttiin  the  so^^ual  individuals,  and  still  more  frequently  to  j«*  w** 
pregnated  egg,  and  such  has  been  the  experience  of  others  in  Europe.  The«*8i« 
int^ncing  this  insect  upon  anything  else  than  the  grape-vine,  where  a  vojn^M*' 
l>e  made  in  the  tropics,  is  yet  more  remote,  as  even  supposing  tb©  winter  fgf  ■■* 
be  produced,  it  would  prematurely  hatch  on  the  voyage.  ^^ 

**  The  only  way,  therefore,  in  which  Phylloxera  can  be  conveyed  firomonpcoajpj 
another  widely  separated  therefrom,  is  upon  grape-vinee.    The  recomiiieMiii^' 
use  certain  resisting  American  vines  as  stocks  on  which  to  graft  the  iDore«fl»«g** 
European  viuea  has  resulted  in  an  immense  trafflo  between  this  ooantiy  ^  ■•^ 


in  American  euttinss,  and  nurserymen  engaged  in  tliis  businesB,  !***^®T^/?JK 
tKey  may  desire  to  be,  naturally  lean  toward  that  side  of  the  <1'*****^.^"*^2?J 
their  own  interests.  The  insect  may  be  carried  on  the  roots  of  the  vin«  "•J'Jl  ^ 
winter  either  in  the  dormant  larva  state  or  in  the  **  winter-egg"  »tate,  ^y  *  ' 
later  researches  here  by  myself  and  abroad  by  others  have  confirmsd  wy  FVJJI^ 
perienoe  in  this  country,  publwhed  five  years  ago,  as  to  the  rarity  of  tw  v*fWHR> 
the  eanes  above  jjround,  and  the  more  recent  observationa  would  •«*«  !„  ,5^1 
that  wherever  it  is  thus  found  above  ground  it  is  produced  rathtf  f^y  .yiffjb 
habiting  type  than  from  the  more  dangerous  root-inhabiting  typ^  ^^»Um^ 
this  winter  egg  do^  occur  upon  almost  any  part  of  the  plant  •^^^ 'If^j/tM- 
particularly  under  the  loose  bark  of  the  two-year-old  oane,  rendew  ^fjj  StKb 
that  the  insect  may  be  carried  upon  cuttings  in  this  wlnter^gg **?J**i  iJ«2a*' 
ties  the  prohibition  of  the  introduction  of  such,  as  well  aa  of  '^Y*  if^SiTaR^ 
country  where  the  insect  is  known  to  occur.  Indeed,  couaidf ring  «>•  ™"yi  - 
ment  of  route*!  vines,  I  strongly  believe  that  the  iusei't  was  origiuwv  ***^'2S 
l£ur(»po  from  America  in  the  winter-egg  state  upon  cuttings.  1  ^  Jl^ 
to  thomi  couutrips  tli'MJvous  of  deft^udiug  themselves  from  Sie  »'0UT9^  **** 
is  removed  when  viut-a  and  all  parts  of  viue^  from  infested  oottnlfl^*  •*■ 
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With  BUQh  prohibition  all  requiremeuts  are  met,  and  all  legislation  that  goea  beyond 
this  must  neoeaearily  be  hnrtfal  to  general  industry,  while  the  prohibition  of  trafflo 
in  American  vines  in  coantries  where  the  grape  Phylloxera  is  known  to  ooenr  can 
have  uo  uHcfiil  end  and  may  be  dutriuientul. 

*^  That  the  rarity  with  which  the  iniproguatod  egg  is  ibuud  above  ground  greatly 
reduces  the  chanoes  of  Phylloxem  introduction  by  cuttings  is  true;  but  in  a  oountry 
desirinij  protection  from  such  a  scourge  the  remotest  chance  shonld  not  be  risked. 

*^  While,  therefore,  I  believe  that  the  laws  cannot  be  too  stringent  in  preventing 
the  introduction  and  the  use  of  grape-vinea  in  any  living  condition  in  a  non* infested 
from  an  in&cted  country,  it  is  equally  true  that  there  is  no  danger  in  the  mere 
paaaage  through  such  a  country  of  such  vines  or  cuttings.  These  are  necessarily 
Doxe<t,  and  can  be  safely  and  properly  shipped  during  the  cold  or  non-growing  sea- 
son, wlien  the  egg  is  dormant,  so  that  there  is  a  practical  impossibility  in  the  mtro- 
il  notion  of  the  insect  by  the  mere  passage,  whether  of  vines  or  cuttings." 

It  is  obvious  fVom  what  has  preceded  that  the  chief  interest  that  the  United  States 
baa  in  the  Phylloxera  question  lies  in  two  directions,  first,  the  furnishing  of  cuttings 
of  onr  own  resisting  varieties ;  secondly,  the  best  means  for  our  grape- |n^ were  to 
adopt  to  protect  the  susceptible  vines  firom  the  attacks  of  the  insect  which  nniver- 
ially  prevails  here.  Immense  quantities  of  these  cuttings  have  been  shipped  to 
Europe  during  the  last  ten  years.  Outside  of  the  use  of  such  resisting  stocks,  which 
is  one  of  the  best  measures  in  the  way  of  prevention,  bisulphide  of  carbon  and  pro- 
longed submersion  have  hitherto  been  the  most  satisfactory  means  of  contending  with 
the  foe.  8ome  recent  experiments  at  the  Department, -however,  lead  me  to  believe 
that  kerosene  eronlsions  will  prove  more  valuable  than  ansrthing  hitherto  tried  in 
any  oountry.  The  method  of  preparation  of  several  of  these  emulsions  is  given  in 
the  Annual  Report  of  this  Department  fbr  I861-^8S,  pages  119-116,  and  I  would  rec- 
ommend that  this  report  be  also  sent  to  Baron  Struve,  as  well  as  Bulletin  1  of  this 
Division.  I  first  expressed  this  conviction  as  to  the  valne  of  kerosene  emulsions  as 
against  the  Phylloxera,  and  referred  to  my  experiments,  at  the  last  annual  meeting 
of  the  American  Pomological  Society;  but  I  have  not  yet  published  anything  from 
the  Department,  as  further  experiments  are  still  being  made. 

Respectfully,  C.  V.  RILEY, 

SniomologUt 

Hon.  Oeorok  B.  Lorino, 

Cimmiuionerof  Affriculturt, 

IN  REFERENCE  TO  THE  TREATY  OF  BERNE,  AND  THE  PROHIBITION  OP 
THE  INTRODUCTION  OF  BULBS  AND  CUTTINGS  FROM  THE  UNITED 
STATES  INTO  GERMANY. 

BuRKAU  OF  Entomology, 
Waahinffton,  February  9,  1884. 

Sir  :  I  beg  to  submit  the  foliowing  report  on  the  communication  of  Hon.  A.  A.  Sar* 
fjent,  inini8ter  to  Berlin,  to  the  honorable  the  Secretary  of  StMe,  which  you  have 
referred  t»^  me : 

Certain  American  exporters  of  grape-vines  (Messrs.  Boelker  <fe  Sons,  of  New  York) 
have  complained  to  tbe  Denartment  of  State  concerning  the  exclusion  of  American 
planf-s  from  Germany,  and  Mr.  Sargent  reports  upon  the  state  of  the  German  laws 
in  reference  to  such  imi»ortatl«)nH. 

It  seems  that  Germany,  by  the  imperial  decree  of  July  4,  1883,  prohibits  absolutely 
the  importution  of  grape-vijies,  cuttings,  and  rooti).  Tbe  importation  of  grapes  and 
husks  and  of  nil  other  plants  is  allowed  only  to  nations  which  took  part  in  the  Berne 
Congress  of  IBcJl,  and  then  only  under  certain  restrictions  as  to  packing,  certificates 
from  official  experts,  Ac.  TJius  Germany  has  gone  a  step  beyond  the  provisions  of 
the  Bei  .le  Congress,  and  the  stringency  of  the  decree  has  caused  great  excitement 
and  indigiiaition  among  nurserymen  in  this  country. 

While  no  one  can  appreciate  the  necessity  for  stringent  measures  against  the  intro- 
dnction  of  the  Phylloxera  into  non-infested  countries  more  than  I  do,  yet  certain  of 
the  provisions  of  this  last  decree. appear  to  me  utterly  useless,  and,  without  doubt, 
they  cause  much  loss  and  annoyance  to  nurHorymen  in  this  and  other  countries  as 
well  as  to  those  of  Germany,  without  i)roduciug  any  corresnoudiug  benetit. 

The  clansein  the  decree  prohibiting  the  importation  of  all  **  nurslings,  shrubs,  and 
other  iBcarden  pi'oducts  not  belonging  to  the  category  of  the  grape-vine,  coming  from 
nurHcries  and  hot-hoiLses  inte  the  Empire,"  ih  based  upon  the  possibility  of  the 
winged  females  settling  upon  such  plants  and  depositing  the  few  eggs  which  give 
birth  t-o  the  true  males  und  feniales  which  produce  tlie  \vini«'r  egg.  I  will  repeat  here, 
therefore,  the  conclusion  which  I  have  repeatedly  urged  in  diMcuHsing  rent  riot  ive  leg- 
islation in  reference  to  the  phylloxera,  and  which  the  habit<s  and  life-history  of  th« 
insect  justify. 
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The  eggs  from  the  winged  females  are  most  often  laid  in  or  on  the  eronnd  near  th« 
base  of  the  vine,  and  they  are  so  delicate  as  to  require  especially  &TOfrabls  condi* 
tions  of  temperature  and  moistore  to  enable  them  to  hatch.  Ther  most,  in  my  judg- 
ment, infallibly  perish  when  deposited  on  anytiiing  else  than  the  lower  sorfiMe  of  the 
living  craije-leaf  where  they  can  receive  moistnre  by  endosmosiSy  or  in  crevioea  in 
earth  that  is  kept  moderately  moist  by  rain  or  dew.  But.  even  supposing  that  thssB 
eggs  could  hatch,  and. the  resulting  female  should  lay  her  imiireffnated  egg  en  my 
other  living  plant  than  grape,  and  that  this  egg  should  give  birth  in  due  tmie  to  iA 
stem-mother,  she  would  inevitably  perish  without  issue  for  want  of  suitable  food. 
With  the  utmost  care  to  supply  the  natural  conditions,  I  have  failed  nine  times  out 
of  ten  to  obtain  even  the  sexual  individuals,  and  it  is  much  more  difficult  to  get  the 
impregnated  egg.  European  observers  have  had  the  same  experience.  From  this  it 
follows  that  the  introduction  of  Phylloxera  upon  any  other  plant  than  the  ^P^ 
vine,  at  any  season  of  the  year,  is  impossible,  and  hence  the  foUy  of  the  prohibition. 

As  to  the  possibility  of  its  introduction  upon  grape-vines  themselves,  however,  there 
can  be  no  doubt.  The  insect  can  be  carried  on  the  roots  of  vines  in  we  winter  either 
in  the  dormant  larva  state  or  in  the  *<  winter-egg"  state,  and  in  this  latter  state  it 
may  occur  upon  almost  any  part  of  the  plant  above  ground,  more  particularly  under 
the  loose  bark  of  the  two-year-old  canes,  although  recent  observations  have  proven 
that  whenever  it  occurs  above  ground  it  is  produced  rather  from  the  call-inhabiting 
type  than  from  the  more  dangerous  root  form.  Therefore  the  clause  ii^oh  pxohihite 
the  introduction  of  cuttings  with  or  without  roots  into  districts  where  the  Phyllozeis 
absolutely  does  not  exist,  is  fUlyJustified  by  the  facts.  It  may  be  well  to  state,  bow- 
ever,  that  in  districts  where  thePnylloxera  exists  no  better  preventive  can  be  adopted 
than  the  introduction  of  the  hardy  and  resisting  American  vines  as  stocks  nponwiueh 
to  graft  the  more  susceptible  European  varieties. 

It  should  also  be  urged  in  this  connection  that,  while  the  decree  is  Justified  in  so  far 
as  it  prohibits  the  actual  introduction  of  vines  and  cuttings,  there  can  be  no  danger 
fiom  the  mere  passage  through  a  non-infested  country  of  such  vines.  These  are  neeesr 
sarily  boxed,  and  can  only  be  properly  and  safely  shipped  during  the  oold  or  non- 
growing  season  when  the  egg  is  dormant ;  so  that  there  is  a  practical  impossibility  in 
the  introduction  of  the  insect  by  such  a  passage. 

While  I  am  rather  in  the  dark  as  to  the  nature  of  the  original  complaint  (as  no  copy 
accompanied  the  papers  received  fh>m  the  State  Department),  the  United  States  can 
safely  and  with  great  Justice  urge  upon  Germany  the  reversal  of  that  portion  of  the 
decree  which  does  not  apply  to  grape-vines  proper. 
Respectfully, 

a  V.  RILEY, 

BniomoHogitt 

Hon.  Georqb  B.  Lorino,  , 

CommisBumer  of  Agrimlturo. 

THE  GRAPE  PHYLLOXERA  IN  GRAPERIES- LEGAL  QUESTIONS  ARISING. 

BURKAU  OF  EnTOMOIjOGT, 

WaahimgUm,  November  5, 1884. 

Draji  Sir:  In  making  to  you  a  final  report  of  my  conclusions  in  reference  to  the 
dlfleosed  condition  of  certain  European  grape-vines  fiirnished  by  you  last  spring  to 
Mr.  Charles  J.  Osbom,  of  Mamaroneck,  Westchester  County,  New  York,  and  as  to 
whether  the  Grape  Phylloxera  {Phylloxera  vaetatrix)  had  anything  to  do  with  such 
diseased  condition,  it  becomes  necessary  that  I  summarise  the  points  made  in  yoor 
various  inquiries  sent  to  this  Department  since  the  1st  of  Jiuy  last,  and  partieo* 
larly  those  made  since  my  return  from  Europe.  The  following  facta  become  manifest 
from  a  review  of  this  correspondence :  • 

Ist.  The  plants  were  obtained  by  yon  from  the  well-known  firms  of  Ellwan0er& 
Barry,  of  Rochester,  and  Hoopes  bro.  &  Thomas,  of  Cherry  Hill  Nurseries,  West 
Chester,  Pa.,  and  shipped  direct  to  where  they  were  planted.  They  were  grown  in 
pots  in  the  usual  way,  and  they  were  planted  in  the  borders  of  a  new  grapery  th^ 
latter  part  of  last  February.  They  were  strong  two«jear-old  plants,  to  all  appear- 
ance in  splendid  condition,  made  up  of  leading  exotic  varieties,  Black  Hsmtmrfis, 
&c.  The  borders,  from  all  reports,  were  carefully  prepared  last  autumn  and  winter, 
the  materials  used  being  old  rotted  sod  made  into  compost,  with  the  usual  proportion 
of  bone-dust. 

2d.  About  the  middle  of  June,  after  the  vines  had  made  several  feet  of  healthv 
growth,  the  lower  leaf-stalks  began  to  weaken,  allowing  the  two  or  three  basal  leavtw 
from  the  main  shoot  to  droop.  ¥Yom  the  time  that  the  vines  showed  a  fiuiing  the 
cause  seems  to  have  been  earnestly  souffht  for,  and  the  question  as  to  whether  it  was 
due  to  Phylloxera  injury  laised.    Finally,  during  July  and  August  all  part*  of  the 
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vine  begao  to  turn  yellow,  the  Phylloxera  woa  noticed  upon  the  roota,  aud  Mr.  Ob- 
l)om,  his  gardener,  and  yonrBolf  concluded  that  the  iusect  was  the  cause  of  the  un* 
healthy  condition  of  the  vines. 

Assamin^  snoh  to  be  the  cano,  you  wish  to  know  whether  it  was  possible  tliat  the 
insect  got  into  the  grapery  with  the  material  used  for  the  bonier,  or  whether  it  could 
hare  entered  in  some  other  wayf 

On  the  supposition  that  the  insect  had  been  introduced  on  the  vines  you  sold,  yon 
were  held  responsible  by  Mr.  Osbom  for  their  failure.  This  was  the  condition  of  the 
rase  when,  on  the  20th  of  September,  you  visited  the  Department  and  conferre<l  with 
me  in  reference  to  the  matter.  I  told  you  then  that,  from  all  the  facts,  I  felt  assured 
that  yon  had  arrived  at  a  wrong  conclusion  in  attributing  the  diseased  condition  of 
the  Tines  tb  Phylloxera,*  but  that  I  would  postpone  making  you  an  official  report  un- 
til I  had  made  a  personal  examination  of  the  case.  My  conclnsious  are  now  quite 
definite,  so  that  I  feel  warranted  in  reporting  with  assurance,  from  the  examination 
made  of  the  vine  sent  early  in  July,  as  well  as  of  those  received  later,  liorli  from  the 
Cherry  Hill  Nurseries  and  from  Mr.  Osborn^s  grapery,  that  the  vines  were  healthy  and 
exc^itionally  free  from  Phylloxera  when  they  came  from  the  nursery,  aud  that  even 
np  to  the  time  of  their  being  uprooted  and  destroyed  the  Phylloxera  work  had  at  no 
Time  heen  snfBcient  to  do  them  material  harm.  A  root  received  October  i2,  and  that 
had  already  been  thrown  away,  showed  no  rottin":,  and  so  few  traces  of  Phylloxera 
that  I  considered  it  exceptionally  fr«e.  It  should  here  be  borne  In  mind  that  this  in- 
sect occurs  very  genendly  over  the  country  east  of  the  Rocky  Mountains ;  that  no 
vineyard,  nnless  in  an  exceptional  situation^  is  free  from  it.  Ordinarily,  however,  on 
the  majority  of  our  indigenous  American  vmes,  its  presence  results  m  little  or  no 
harm.  Even  in  graperies  it  may  almost  invariably  be  found,  but  rarely  in  sufficient 
numbeiB  to  seriously  injure  the  plants.  Moreover,  in  its  very  worst  manifestations, 
and  Q]K>n  those  foreign  vises  most  susceptible  to  its  attacks,  the  vine  does  not  snc- 
cmnb  nntil  the  third  year  after  the  introduction  of  the  insect.  The  disease  in  its 
acnte  form  is  well  marked  by  a  peculiar  yellowing  of  the  leaves,  diminished  growth, 
and  absence  of  tendrils,  while  the  root-system  is  generally  entirely^  rotten.  The  pres- 
onee  of  the  insect  in  more  or  less  abnndance  on  tiie  fibrous  roots  is  no  evidence  of  in- 
jury, but  rather  an  evidence  to  the  contrary,  for  so  lon^  as  there  are  fibrous  roots  in 
abundance  for  it  to  attack,  the  ii^nrious  stage  of  the  disease,  namely,  the  rotting  or 
decay  of  the  larger  roots,  cannot  oe  initiated. 

From  all  these  facts,  and  others  that  might  be  mentioned,  I  do  not  hesitate  to  say 
that  Mr.  Osbom's  vines  were  not  injured  by  the  Phylloxera,  and  I  feel  that  the  dig- 
ging of  them  up  and  casting  them  aside  was  the  result  of  false  and  unjustified  fears 
ind  imperfect  knowledge  of  the  insect.  As  to  whether  the  insect  was  introduced  from 
the  nuTBery,  or  got  into  the  grapery  from  surrounding  vineyards,  or  was  iutroduce<l 
in  the  sod,  the  probability  as  between  the  first  and  second  suppositions  is  that  it  was 
intioduoed  witn  the  plants ;  for  while  the  evidence  shows  that  the  plants  were  re- 
markably healthy,  yet,  as  I  have  already  stated,  the  insect  is  everywhere  found  iu 
thoae  parts  of  the  country  from  which  the  vines  came.  A  few  of  the  insects  may  very 
probably  have  been  on  some  of  the  vines,  as  they  are  almost  sure  to  be  on  such  as 
are  two  years  old.  That  they  were  in  the  new-made  soil  is  extremely  improbable,  as 
the  insect  is  confined  to  the  grape-vine,  and  could  only  have  been  thus  introduced 
from  soil  taken  from  a  vineyard. 

This  is  as  far  as  I  feel  Justified  in  rendering  a  report  from  the  standpoint  of  the  en- 
tomologist. What  the  real  cause  of  the  trouble  was  I  must  leave  to  others,  but  upon 
consnllation  with  Mr.  William  Saunders,  the  horticulturist  of  the  Depariment,  I  nnd 
that  it  is  no  uncommon  thing  for  vines  planted  as  these  were,  in  very  rich,  deep 
liorders,  to  wilt  and  show  evidence  of  disease  iu  the  manner  in  which  the  vines  in 
«|iiestion  did,  especially  where  they  are  kept  too  moist;  so  that  the  probability  is  that 
t  hey  languished  from  the  character  of  the  soil  and  of  the  treatment,  This  view  is 
supported  by  a  sample  of  the  soil  that  I  brought  to  Washington  for  examination,  and 
nlM>  by  the  fact  that  I  saw  other  potted  vines  in  Mr.  Osborn's  grapery  that  had  shown 
Mill  liar  symptoms,  but  had  not  been  thrown  away,  and  were  still  living  and  promising 
w«»ll. 

Finally,  in  the  event  of  the  Phylloxera  becoming  numerous  enough  to  cause  any 
tujuTy,  it  would  certainly  be  unwise  to  dig  the  vines  up  premature] v  where  the  Judi- 
«*ionB  use  of  kerosene  emulsion  or  bisulphide  of  carbon  would  readily  destroy  the  in* 
M*ctj>s  and  could  be  so  easily  employed  under  such  circumstances  as  those  surrounding 
Mr.  Oslwm's  vines. 

I  have  the  honor  to  remain,  yours,  respectfully, 

C,  V.  BILEY. 

Mr.  FSBD.  W.  Kblsky, 

a08  Broadway,  New  York  City, 
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MIBGELLAHEOUS  HOTE& 

The  Box  Psylla  fou^d  in  the  United  States.— Wliile  making 
some  observations  for  the  Bureau,  Mr.  Koebele  found  toward  tbe  end 
of  May,  in  the  garden  of  Mr.  James  Angus,  New  York  Gity^  larg^  num- 
bers of  a  Flea-louse  infesting  Box  {Buams  aempervirens).  The  insects  (at 
tbat  time  mostly  larvae  or  pupte  and  a  few  imagos)  thickly  crowded  the 
young  growth  of  the  plants  and  the  whole  hedge  showed  at  the  first 
glance  a  sickly  appearance,  the  tender  shoots  being  more  or  less  yellow- 
ish in  color  and  evidently  dying.  In  our  breeding  cages  the  imagos 
continued  to  develop  throughout  the  month  of  June,  but  outdoors  no 
further  observation  on  the  life-history  of  the  insect  could  be  made.  The 
species  proved  to  be  identical  with  the  European  Box  Psylla  {Ftj^Ha 
buoci  Linn.),  a  species  hitherto  not  known  to  occur  in  America.  It  i^  of 
a  pale-greeu  color  with  hyaline  wings,  the  anterior  and  middle  portions 
of  the  thorax  (pronotum  and  dorsulum)  having  brownish,  longitadinal 
markings,  the  larva  and  pupa  being  of  still  paler,  uniform,  gieeuiah 
color  and  not  deviating  in  form  from  the  larvse  of  other  species  of  the 
same  genus.  The  winged  insect  bears  a  deceptive  resemblance  to  oar 
native  Horn-beam  Psylla  (Paylla  carpini  Fitch),  and  can  only  be  distin- 
guished from  this  upon  close  examination,  the  most  obvious  diflference 
being  the  absence  of  a  distinct  pterostigma  in  the  Box  Psylla. 

Mr.  Angus  attempted  to  brush  the  Psylla  off  with  a  stiff  broom,  hot 
this  is  a  remedy  of  very  questionable  value,  and  a  much  simpler  and 
doubtless  more  effective  way  of  getting  rid  of  this  pest  would  be  the 
application  of  diluted  kerosene  emulsion  in  a  very  fine  spray. 

There  is  no  danger  that  this  newly  imported  Psylla  will  infest  any 
other  plant  besides  the  Box,  but,  if  not  kept  in  check,  it  is  liable  to 
spread  and  to  do  serious  damage  to  the  plant  in  all  those  sections  of  the 
couutry  where  it  is  grown  and  esteemed  as  an  evergreen  ornament 

Ths  dwarfino  OF  Oaks  by  Mali^odon  melanopxjb  [Linn.).^Ihis 
beetle  is  one  of  our  largest  insects,  being  about  two  inches  long,  and 
very  broad  and  heavy.  Its  larva  is  a  cylindrical  grub,  or  sawyer,  about 
an  inch  in  thickness  and  over  three  inches  in  length. 

In  Texas  Mr.  Schwarz  found  the  larva  of  this  Mallodon  excavating 
its  galleries  in  the  heart-wood  of  the  Hackberry  (OeUis)^  a  tree  of  the 
largest  size.  In  Florida  and  elsewhere  it  feeds  upon  the  Live  oak,  and 
it  would  seem  that  so  large  and  powerful  a  borer  was  well  chosen  to  be 
the  destroyer  of  this  giant  among  trees. 

In  point  of  fact,  however,  in  its  connection  with  this  tree  the  beetle 
shows  a  surprising  modification  of  its  recorded  habits.  Its  larva  is 
found,  not  in  the  stem  of  the  mature  tree,  so  justly  iselebrated  for  its 
strength  and  toughness,  but  always  in  the  root  of  infiant  trees,  and 
usually  in  degenerate  highland  varieties  of  Quercus  virens^  or  of  its 
relatives,  Q,  aquatiea  and  Q.  cateshm. 

The  motlier  beetle  selects  small  saplings  as  a  place  of  deposit  for  her 
eggs,  which  are  laid  in  the  foot,  or  collar,  of  the  tree,  just  below  the 
suiface  of  the  ground.  How  long  a  larval  existence  the  insect  has  i» 
not  known,  but  It  must  extend  over  several  years,  since  the  roots  occu- 
jiied  by  these  larvoE^  grow  to  a  large  size,  while  at  the  same  time  they 
show  an  entirely  abnormal  development  and  become  a  tangle  of  vege- 
table knots.  Ill  fact,  the  entire  root  in  its  growth  accomm^ates  itself 
to  the  requirements  of  the  borer  within.  Very  few  new  roots  are  formed, 
but  the  old  roots  excavated  by  the  larva  are  constantly  receiving  addi- 
tions of  woody  layers,  which  ai*e  in  turn  eaten  away  and  linge  flattened 
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galleries  are  formed,  which  are  for  the  most  part  tightly  packed  with 
Hawdnst. 

The  beetle  thus  becomeii,  not  the  dentoyer,  but  the  parasite  of  the 
tree,  and  liven  in  a  domicile,  wliicli  may  not  improi>erly  be  termed  a 
irigantic  root^gall.  The  effect  on  the  tree  is  to  kill  the  original  sapling, 
wbloh  becomes  replaced  by  a  olnster  of  insignificant  and  straggling 
suekeni,  forming  perhaps  a  small  clump  of  underbrush.  In  many  cases 
the  branches  and  leaves  are  barely  sufficient  to  supply  the  materials 
for  sluggish  growth,  and  the  entire  strength  of  the  plapt  goes  towanl 
the  formation  of  a  root  plexus,  out  of  all  proportion  to  the  growth 
above  ground,  and  plainly  designed  to  repair  the  ravages  of  the  borer. 
The  Mallodon  borers  are  very  abundant  in  South  Georgia  and  Florida, 
and  as  a  result  of  their  attacks,  vast  tracts  which  might  otherwise  have 
become  forests,  enriohing  the  ground  with  annual  deposits  of  leaves, 
are  reduced  to  comparatively  barren  scrub,  in  which  the  scattered  oak 
bashes  barely  suffice  to  cover  the  surface  of  the  sand. 

Many  a  new  settler,  seeing  his  sandy  hillside  covered  only  by  insig- 
nificant oak  bushes,  and  anticipating  easy  work  in  converting  the  wH- 
demess  into  a  blooming  garden  of  orange  trees,  has  been  grieviously 
disappointed  to  find  before  him  no  light  task  in  clearing  from  the  soil 
tliese  gnarled  and  tangled  roots.  In  fact  the  great  strength  and  weight 
of  the  southern  grubbing  hoe  appears  no  longer  a  mystery  w1ien  one 
contemplates  the  astonishing  pile  of  ''grub  roots"  which  in  vigorous 
hands  it  will  extract  from  a  few  square  yards  of  apparently  unoccupied 
soil. 

The  results  of  the  work  of  this  beetle  are  very  plainly  visible  around 
Savannah  and  especially  on  Tybee  Island  where  Mr,  George  Koble  first 
drew  our  attention  to  it ;  while  Mr.  Hubbard  has  carefully  studied  its 
work,  as  here  recorded,  in  Florida. 

The  Clover  Seed  Midge  (CecidomyiA  Uguminicola  Lintn.),— The 
first  complaint  of  this  insect  whicn  we  have  heard  during  the  past  two  sea- 
sons was  received  early  in  September  from  Mr.  0.  Wakefield,  of  Allen- 
villa,  Mifflin  Gounty,  Pennsylvania.  This  is  a  new  locality  for  the  midge, 
bnt  its  abundance  in  Virginia  and  New  York  makes  it  altogether  prob- 
able that  it  will  be  found  in  all  of  the  intervening  region.  Mr,  Wake- 
field states  that  the  seed-crop  in  his  section  is  being  entirely  destroyed ; 
that  the  midges  were  bad  last  season,  but  much  worse  this  fall.  We 
gave  an  account  of  this  insect,  with  figures,  in  tlie  Annual  Report  of  the 
l>epartment  for  1878,  pp.  250-252,  and  additional  notes  will  be  found  in 
the  Annual  for  1879,  pp.  193-197. 

The  Potato  Stalk- weevil  {Triekobari^  trinotatm,  Say),— Vines 
containing  this  borer  were  received  August  1  from  Mr.  Eichard  B.  Tay- 
lor, of  West  Chester,  Chester  County,  Pennsylvania.  Mr.  Taylor  atatwl 
that  twO'thirds  of  his  potato  crop  had  been  destroyed  by  the  weevil, 
although  he  had  seen  no  notice  of  loss  by  others.  This  insect  was 
treated  in  our  first  report  as  State  entomologist  of  Missouri,  and  was 
there  figured  In  all  stages.  The  only  satisfkctory  remedy  consists  in 
pulling  up  and  burning  all  infested  stalks  as  soon  as,  by  wilting,  they 
indicate  the  presence  of  the  weevil. 

The  Red-humped  Prominent  {QSdemasia  c&neinnay  Smith  and  Ab- 
bot),— ^This  curious  and  well-known  caterpillar  was  reeeived  in  August 
from  Oregon,  Mr.  F.  S.  Matteson,  of  Aumsville,  states  that  he  found  it 
in  large  numbers  on  a  young  apple  tree,  entirely  denuding  the  branches 
of  leaves.  This  mention  is  made  as  bearing  upon  the  geographical  dis- 
tribution of  the  species.  The  gregarious  habits  of  these  larvte  when 
first  hatched  admit  of  an  easy  rem^y  in  hand-picking.  i 
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The  VABYiNa  Anomala  {Anomala  varwns  Pabr.). — In  July  Mr. 
Eugene  F.  Barnes,  of  Marion,  Marion  County,  Kansas,  sent  spectmens 
of  Paria  nigrocyanea  and  Anomala  variansy  with  a  letter  referring  to 
them  as  a  sample  of  a  class  of  insects  that  had  been  causing  great  de- 
struction among  the  wheat-fields  on  the  highlands  this  year.  The  Paria 
was  probably  found  feeding  upon  the  leaves  and  inclosed  by  mistake 
with  the  Anomala^  to  which  Mr.  Barnes's  remarks  refer.  This  insect 
first  appeared  in  his  wheat-field  about  June  15, 1884,  but  on  iuquiry 
Mr.  Barnes  found  that  it  had  been  at  work  [in  the  neighborhood]  for 
nearly  two  weeks  previously,  destroying  some  heads  of  wheat  and  leav- 
ing others  amongst  them  uninjured.  They  began  work  as  soon  as  the 
wheat  was  in  the  dough.  The  wheat  of  one  farmer  (Mr.  Harrison)  was 
said  to  have  been  damaged  1,000  bushels.  Upon  being  informed  of  the 
nature  of  this  beetle  and  that  a  closely  related  species  (^Anisaplia  aM- 
triaoa)  does  great  damage  to  wheat  in  a  similar  manner  in  Bussia,  Mr. 
Barnes  replied  that  in  his  locality  the  beetles  worked  generally  in  wheat 
brought  from  Russia,  as  that  section  was  peopled  considerably  by  Rus- 
sians. 

White-lined  Morning-sphinx  (D^ttepWto  lineata  Fabr.). — Speci- 
mens of  larviB  of  this  hawk-moth  were  sent  us  from  Colorado  SprlDgs, 
Oolo.,  on  July  11,  1884,  by  E.  B.  McMorris,  with  tlie  statement  that 
these  worms  had  appeared  in  immense  numbers  everywhere  on  the  town 
site  about  two  weeks  previously,  eating  every  kind  of  leaves  on  low 
plants,  such  as  currants,  gooseberries,  and  plums,  but  not  ascendioj? 
large  trees.  In  confinement  they  ate  each  other.  Ghickweed  (SteUaria) 
seemed  to  be  a  favorite  food  with  them. 

The  Apple-tree  Tent-oaterpillar  {Clisiocampa  americana(^.) 
Harr.). — ^In  July  Mr.  0.  H.  Bliss  sent  specimens  of  caterpillars  which  had 
seriously  injured  fruit  trees  in  Salt  Lake  and  Utah  Counties  this  year. 
These  were  so  badly  packed  as  to  arrive  in  very  poor  condition,  but 
appeared  to  be  cl(Msely  allied  to,  if  not  identical  with,  the  common 
Apple-tree  Tent-caterpillar  {Clisiocampa  amerioana)  of  the  Eastern 
States.  The  habits,  which  Mr.  Bliss  carefully  described  in  detaU,  were 
somewhat  like  those  of  the  species  mentioned.  However,  those 
worms  were  said  to  begin  their  ravages  by  devouring  the  terminal 
leaf  of  a  twig,  and  then  to  spin  a  web  which  they  lengthened  down  the 
limb  as  the  leaves  were  devoured.  When  they  got  to  be  an  inch  or 
more  in  length  they  ceased  to  spin  a  web,  but  gathered  in  bunches  on 
large  limbs  or  the  body  of  the  tree.  They  remained  in  bunches  at 
night,  in  rain,  and  in  tiie  heat  of  the  day.  When  the  leaves  on  one  tree 
were  devoured  they  went  to  another.  When  tliey  had  attained  the 
length  of  an  inch  and  a  half  they  scattered  every^^here,  devouring 
grass,  clover,  lucerne,  garden  vegetables,  shade  trees,  rose  bushes,  &t*^ 
and  infested  the  houses  and  streets.  They  were  choice  in  their  food. 
They  preferred  apple,  apricot^  plum,  and  currant  leaves ;  then  next 
came  the  cherry,  willow,  and  gooseberry.  It  was  on  these  that  the 
eggs  were  laid.  The  piear  and  peach  suffered  no  damage.  If  the 
worms  were  disturbed  when  small  they  would  loosen  their  hold  of  the 
twig  and  hang  by  a  web.  When  larger  they  would  throw  their  heads 
from  side  to  side,  let  go  of  the  twig,  and  fall  to  the  ground.  They  were 
hatched  in  the  first  week  in  May,  and  dispersed  about  the  1st  of  June. 
About  the  8th  of  June  they  began  to  spin  their  cocoons  in  the  grass, 
clover,  weeds,  and  trees,  bnt  generally  on  the  fences  and  about  buildings 
where  they  could  get  shelter.  The  first  of  them  developed  into  moths 
in  nineteen  days.    On  June  27  Mr.  Bliss  saw  some  flying  around  the 
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trees  early  in  the  morning.  Eggs  were  found  abundantly  on  the  trees 
on  June  29.  By  cutting  oflF  the  infested  twigs  while  the  brood  was 
young,  Mr.  Bliss  and  otiier  persons  saved  their  fruit  and  trees,  while 
persons  who  paid  no  attention  to  the  matter  had  their  orchards  looking 
as  if  they  were  stripped  by  lire.  The  eggs  can  also  be  mashed  or  pulled 
off  before  they  hatch. 

Corn  BiLL-Buas  {Sphenapliorus  robmtm  Horn,  and  8.  sculptUis 
Uhler).— On  May  27, 1884,  Prof.  Jos.  A.  Holmes,  of  Chapel  Hill,  N.  C, 
sent  specimens  of  Sphenophorus  robustusy  known  as  ^'Kaloo  bug"  near 
Bayborough,  N.  C,  stating  that  it  is  believed  in  the  region  from  which 
these  specimens  came  that  the  "  insect  winters  in  the  rice  stubble." 
''They  were  common  in  that  region  last  year"  and  are  said  to  be  "often 
found  about  fallen  green  pine  timber."  A  ftill  discussion  of  the  known 
facts  concerning  this  species  will  be  found  in  the  report  of  this  Depart- 
ment for  1881-1882,  pp.  138-142,  Plate  8,  Fig.  2. 

On  May  22,  1884,  Mr.  M.  T.  [or  M.  O.]  Stone,  of  Kellogg,  Jasper 
County,  Iowa,  sent  a  specimen  of  Sphenoplwras  sculptilisj  with  a  state- 
ment that  this  species  of  beetle  had  totally  destroyed  60  acres  of  com, 
planted  on  timothy  sod,  not  leavifig  one  hill  in  a  hundred.  Mr.  Stoue 
states  that  he  has  been  farming  600  acres  for  sixteen  years  in  Jasper 
County,  and  never  saw  anything  like  this  insect  before. 

A  SwABMiNG  Mite  {Bryohia  sp.). — In  May,  specimens  of  one  of  the 
almost  omnivorous  species  of  the  mite-genus  Bryohia  were  sent  by  Mrs. 
I.  H.  Easterbrook,  of  Diamond  Hill,  Providence  County,  Bhode  Island, 
with  the  statement  that  these  insects  were  all  over  Mrs,  Easterbrook's 
house,  inside  and  out,  where  they  were  first  discovered  about  the  8th 
of  May.  Mrs.  Easterbrook  found  under  the  window-sills  on  the  outside, 
webs  where  they  seemed  to  be  hatching.  These  mites  are  known  to  feed 
nxjon  other  insects  and  also  upon  many  kinds  of  vegetation.  Their  ap- 
[>earauce  in  immense  numbers  in  houses  has  as  yet  not  been  satisfac- 
torily explained,  and  such  instances  are  rare.  They  can  be  readily  killed 
with  pyrethrum  powder  or  with  kerosene  or  benzine. 

Sx^ecimens  of  the  same  were  also  sent  in  May  by  Mr.  George  N.  Kim- 
ball, of  Waltham,  Mass.,  with  a  similar  account  of  their  habits.  They 
should  be  carefully  studied  to  see  whence  they  originate  and  upon  what 
they  feed  in  such  instances  as  these. 

Nbw  enemy  to  White  Eoses  {Euplm-ia  Icernii  Hald.).— On  May 
19,  1884,  Dr.  R.  P.  Talley,  of  Belton,  Tex.,  sent  specimens  of  Euplioria 
kemiij  with  the  statement  that  these  beetles  are  very  destructive  only 
to  white  or  nearly  white  roses,  but  seem  to  originate,  or  at  least  to  live, 
in  the  blossoms  of  a  wild  thistle  which  grows  abundantly  everywhere, 
especially  on  poor,  rocky  prairie  soil.  It  is  impossible  to"  have  a  white 
rose  matui*e  after  this  wild  flower  makes  its  appearance. 

A  Beetle  eating  Peach  Leaves  (Pristoscelis  ater  Bland).— On 
May  17, 1884,  Mr.  Matthew  Cooke,  of  Sacramento,  Cal.,  sent  specimens 
of  Fri»t08ceU8  ater^  with  a  statement  that  these  beetles  were  found  eat- 
ing leaves  of  the  peach  in  Fresno  County,  California.  None  of  the  nu- 
merous species  of  this  genus  occur  east  of  the  Bocky  Mountains,  and 
nothing  is  recorded  of  their  habits  and  earlier  stages  beyond  the  fact 
that  some  of  the  species  are  frequently  met  with  on  various  plants.  We 
liave  some  doubt  as  to  the  correctness  of  the  observation. 

Effect  op  cold  on  eggs  op  babk-licb.— Mr.  Joseph  Voyle,  of 
Gainesville,  Fla.,  wrote  as  follows  on  March  4, 1884 : 

The  young  growth  of  the  orange  trees  now  shows  the  full  extent  of 
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damage  done  to  it  by  frost  during  the  past  winter^  the  dead  branches 
being  conspicuous. 

Examinations  for  effects  of  the  cold  temperature  on  Goccid  eggs,  on 
the  trees,  show  that  the  vitality  of  the  tree  and  that  of  the  eggs  of 
tbese  insects  yield  to  nearly  the  same  temperature  in  a  still  atmosphere. 

On  branches  where  the  outer  ends  are  quite  dead,  and  the  part  next 
the  tree  living,  I  find  on  the  living  part  living  coccid  eggs. 

One  thing  of  importance  I  have  noticed  tol)e  invariable — where  the 
effect  of  the  cold  was  enough  to  nearly  kill  the  branches,  if  any  on^  of 
them  was  infested  by  Coccids  it  was  killed  completely.  Several  in- 
stances  in  which  on  the  same  trees  nninfested  branches  of  large  size  are 
quite  dead,  examination  shows  that  the  Coccids  had  done,  apparent!}*, 
but  little  damage  to  some  of  these  dead  branches.  In  nnmetons  cases 
where  the  trees  were  badly  infested  the  branches  are  killed  back  to  the 
trunk  of  the  tree. 

Eayages  of  Grain  Weevils  in  Florida  (probably  Cofonira 
oryzwL.). — On  April  18, 1884,. Mr.  Joseph  Voyle,  of  Gainesville,  Fla., 
sent  notes  of  observations  made  in  a  part  of  Alachua  County,  Floridik  not 
accessible  by  railroads,  where  the  oM  methods  of  forming  prevail,  on 
the  variations  of  weevil  damage  in  different  corn-cribs,  and  the  results 
of  experiments  made  for  reducing  the  damage  done  to  corn  by  weevils. 
In  this  climate  the  work  of  the  weevils  is  very  rapidly  done.  Mr. 
Yoyle's  conclusions  from  his  observations  and  experiments  are  that  the 
corn  should  be  sorted,  the  ears  with  long  shucks  for  keeping,  those 
with  exposed  or  but  thinly  covered  tips  to  be  placed  for  first  use;  that, 
to  keep  well,  the  whole  shuck  should  be  gathered,  not  slip-shacked; 
that  it  should  be  packed  away  when  the  shucks  are  pliable — on  a  wet 
day,  for  Instance ;  and  that  the  doubling  of  the  shuck  back  over  the  tip 
of  the  ear  and  placing  each  ear  tip  downwards  is  an  important  surety 
of  success. 

FuLL£R^sBos£-B££TLE  {Aramtgus  fulleri  Bom).--On  November  30, 
1883,  Mr.  C.  W.  Minot,  of  Worcester,  Mass.,  sent  specimens  of  Arami 
guifuUeri  found  in  his  green-house.  The  favorite  plant  of  this  beetle 
was  the  Azalea,  but  it  was  also  found  on  the  Cissus.  During  the  mid- 
dle of  the  day  tne  beetles  perch^  as  high  as  they  could  get,  and  hida« 
soon  as  they  were  disturbed  in  the  least.  They  fed  on  tne  new  shoots 
and  tender  leaves,  and  when  a  plant  was  allowed  to  stand  alone  they 
trimmed  off  the  new  shoots  as  fast  as  these  shoots  appeared.  They  dis- 
appeared about  the  first  of  January,  and  a  new  brood  came  out  in  the 
spring.  Mr.  Minot  fed  them  on  leaves  of  the  '<  Inch  plant,"  in  confine- 
ment, and  they  seemed  to  like  these  leaves.  This  insect  was  treated 
at  length  in  our  report  as  Entomologist  to  this  Depastment  for  the  vear 
1878. 

The  Blood-suokino  Conorhinus  (Conorhimis  sanguisxiga  Lee).— 
The  following  letter  fipom  Prof.  J.  G.  Lemmon,  of  Oakland,  Cal.,  is  so 
interesting  that  we  give  it  entire.  The  species  pix)ved  to  b<*.  that  here 
indicated: 

Herewith  I  lend  you  a  6peoimen«-tlie  only  one  now  in  my  posaeBsion'— of  a  uoiistef 
hlood-drawer,  of  the  bus  family  of  Hemiptera.  We  met  with  himi  or  rather  he  fonml 
himself  npon  onr  acr|iinTntanoe,  with  a  (lozen  other  1n$ieet  annoyances,  while  we  were 
botanir.inf;  the  Ranta  Catalina  Monntainn  of  Arixona,  in  Angnnt  last,  and  were  rom- 
pollecl  to  pass  a  few  ni^ht«  In  a  small  roek-Unod  cave  on  the  son  them  irtope. 

We  had  accomplished  a  peri  Ions  exploration  of  a  wonderfnl  ravine,  under  a  hnri) 
ing  tropical  sun,  menaced  on  the  way  by  eisht  large  rattlesnakes  of  five  diilereiK 
species;  had  killed  several  large,  yellow,  swiftrrunuin^  centipedes,  had  nneorefH 
Irom  tiie  loose  rooks  a  dozen  scorpionsi  in  the  mean  time  lighting  swarma  of  goals  thut 
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ioairaaied  ibemfi^l vee  into  our  mouihs^  nose«,  eyes,  and  ears  despite  Teils  and  wet  tow- 
ell,  and  now,  atBundowD,  we  sought  tbeshelter  of  this  cave,  the  locality  of  which  we 
hid  discovered  on  a  previous  exploration ,  spread  its  rough  door  with  grama,  pre- 
pared and  ate  our  supper  with  keen  relish,  and  lay  down  In  our  hlankets  for  much 
needed  rest  and  sleep. 

Suddenly,  ahout  10  o'clock,  Mrs.  Lemmon  screamed,  and  rose  up  in  hed,  shaking 
her  arm  and  exclaiming.  Rousing  up,  lighting  a  match  and  searcning  the  grass  of 
ottrooooh,  a  large,  flat,  hlack,  nunble-fuote<l  bug  was  seen  hurrying  away  into  a 
rock-crevice. 

The  first  bite  was  upon  the  arm  of  my  wife,  and  it  was  pitiful  to  see  the  tears  roll- 
ing down  her  cheeks  as  she  swung  her  arm  about,  while  apply4og  ammonia  to  allay 
tbepfin  of  the  wound,  which  immediately  reddened  and  swelled,  forming  a  convex 
nirnoe  one  inch  or  more  across. 

After  one  honr  or  bo^  overcome  by  weariness  we  fell  off  to  sleep,  out  of  which  I  was 
tnmsed  by  a  sting  on  my  leg.  Furies  of  Dante !  How  it  hurt !  Every  ganglion  of 
the  nerrons  system  i^ofrnrd  to  be  at  once  attacked.  There  was  as  much  pain  in  the 
bead  as  in  the  wounded  le^.  I  caught  the  stealthy  assassi  n  and  preserved  him  for  our 
CaiiliDmia  Academy  of  Soionoes.  Other  attacks  during  the  night  kept  us  awake  for 
most  of  the  long  hours,  but  the  next  and  succeeding  nights,  being  overcome  with 
ffttigne  and  want  of  rest,  towards  morning  the  bugs  had  their  way  and  gorged  them- 
nlves  with  our  blood  wldle  we  were  unable  to  corooat  them . 

The  swellings  made  by  these  monster  bugs  soon  fester,  with  great  itching  and  pain, 
then  discharge  pus  from  the  wound  for  several  days  afterward. 

From  the  size  of  this  specimen,  which  is  about  medium,  vou  see,  when  filled  they  are 
sbont  the  bigness  and  bbnne  oi^  a  common  hazeUnut.  The  specimen  sent  is  about 
half  filled  with  blood,  unlike  the  familiar  fieae.  of  Oakland  and  San  Francisco, 
that  first  gallop  along  your  spine  and  hold  a  picnic  under  your  shoulder  blades  be- 
fore prooeeding  to  lunch  off  your  shrinking  veins,  the  presence  of  these  terrible  bugs 
is  not  felt  until  the  keen  thrust  comes  through  your  garments  from  their  hard  beak 
ofsr  ^  of  an  inch  long.  It  needs  not,» therefore,  to  crawl  within  your  clothing  or 
even  yoar  blanket  in  order  to  draw  your  blood. 

A  ffentleman  living  in  Tucson  and  owning  a  ranch  near  the  foot-hills  ofrthe  Santa 
Catena  recognizes  this  bug  ns  an  old  ofi*ender,  and  states  that  some  of  the  insects 
have  wings  with  which  they  fly  about  his  cabin,  with  a  loud  fluttering  noise.  We  saw 
00  winged  specimens,  however,  and  the  gentleman  may  have  referred  to  another  insect 
oesrly  allied  to  this  most  dreadful  enemy  we  met  with  in  all  our  four  years'  explora- 
tion of  Arizona. 

The  Oatalpa  Sphinx  {Sphinx  catalpw). — Judge  Lawrence  C.  John* 
son  wrote  from  Selma,  Ala.,  under  date  of  November  11, 1883,  concern- 
ing the  fondness  of  the  American  cuckoos  for  the  larvse  of  this  insect : 

Last  summer,  speaking  of  the  Catalpa  Sphinx,  it  was  mentioned  how  fond  of  them 
are  the  American  cuckoos.  After  that,  in  July,  lying  ill  a  few  days  at  a  hotel  in  Eutaw, 
Als^  1  oonld  hear  the  well-known  notes  of  these  birds  as  if  in  uncommon  numbers.  A 
Itige  water^mk  (Q.  phelloB)  shut  out  the  prospect  from  my  window ;  but  the  cuckoos 
frequently  lit  in  it,  giving  me  a  good  view  of  them.  There  they  were,  both  species — 
0>ccf/ifui  erffthrophthalmvBf  aud  C,  americanuM,  The  latter  is  more  numerous  in  the 
iKrttotns,  but  the  river  is  only  2  miles  away.  The  question  with  the  sick  man  was, 
What  oonld  be  drawing  these  shy  birds  into  the  midst  of  a  city  t  As  soon  as  I  could 
walk  out,  the  mystery  was  explained.  Across  the  street  stood  a  line  of  Catalpa  (big- 
noaioidoe).  Every  caterpillar  was  cleaned  off  of  the  upper  branches.  Not  one  to  be 
found  mnch  defoliated,  except  very  near  the  ground.  In  the  river-bottoms,  where  in 
places  the  trees  are  plentiful,  and  hawks  numerous,  I  have  seen  hundreds  entirely 
•tripped  of  leaves.  A  grove  of  this  kind  occupies  a  part  of  Gardiner's  Island  (Dallas 
County,  Alabama),  resorted  to  by  fishermen  to  get  the  worms  for  bait. 

KoTES  ON  Cotton- WoBMS.— In  November,  1883,  Mr.  G.  H.  Kent,  of 
Meadville,  Franklin  County,  Mississippi,  wrote  as  follows  in  regard  to 
the  Cotton  and  Boll  worms :  The  large,  pale-green  spider  Ovyopes  viri- 
<f«it,  as  well  as  Clubiona  patlenSj  were  destroying  a  vast  number  of 
worms  and  moths.  A  good  many  Aphis  lions  (Ohryttopa)^  Mosquito- 
bawks  and  Soldier-bugs  were  observed  scnircjliing  among  the  ootton- 
plflDts  for  them  also.  The  Thick-thighed  Motai>odiu8  wa*s  foiind  to  be 
the  most  abundant  insect  in  the  cotton-fields,  and  Mr.  Kent  was  con- 
vinced that  they  were  destroying  a  great  number  of  Aletias  during 
tUe  season.    The  Devil's  Elding  Horse  {Mantis  Carolina)  was  also  very 
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conspicuous  among  the  destroyers  of  the  caterpillars  aud  other  insects. 
^'This  past  summer,  after  the  15th  of  June,  being  very  dry,  Aletias  have 
been  very  scarce  throughout  our  portion  of  the  State." 

Mr.  Kent  adopted  the  following  plan  as  tlie  best  remedy  to  check  thb 
increase  of  Heliotkis  in  the  cotton-flelds : 

I  commence  plaiitin^  aboai  the  10th  of  April  and  chop  the  same  to  a  stand  by  tho 
first  "week  in  May,  during  -which  workine  I  nave  early  corn  planted  about  five  yards 
apart,  three  andfour  grains  inahill^  which  will  be  in  roastins  ears  about  the  latter  part 
of  June.  As  soon  as  the  ears  were  in  that  state  I  ooUeoted  tnem  and  found  from  onetu 
live  worms,  of  different  ages,  on  every  ear.  I  gave  the  worms  to  my  poultry  and  fed 
the  com  to  m^  stock.  I  planted  a  second  time  corn,  as  soon  as  the  hoes  went  over 
the  cotton  again,  and  observed  very  little  damaged  corn  amongst  it. 

Amongst  other  insects  injurious  to  vegetation,  Mr.  Kent  captured  a 
very  fine  specimen  of  mole-cricket  (GryUotalpa).  ^' These  are  very 
scarce  in  our  part  of  the  State,  and  are  generally  found  in  damp  places, 
destroying  potatoes  and  peanuts." 

Py«ethru>t.— On  June  8, 1884,  Dr.  P.  H.  Sims,  of  Thompson  Cross 
lioads,  Louisa  County,  Virginia,  reported  success  in  his  efforts  to  dbtain 
pyrethrum  flowers  from  seed  sent  to  him  by  this  Department  in  Hay, 
1883.  About  forty  plants  were  obtained  from  the  seed.  These  stood 
well  the  severe  winter  of  1883-^84,  and  came  out  in  the  spring  green  and 
vigorous. 

On  June  12,  1884,  Mr.  W.  Allan,  of  McDonough  P.  O.,  Baltimore 
County,  Maryland,  reported  success  m  the  raising  of  pyrethrum  from 
seed  obtained  two  years  since  from  tliis  Department.  At  the  same  time 
he  sent  speciniens  of  Macrodactylua  subspinoaus  and  ChauliogiMihiiu 
marginaiusj  the  former  of  which  was  found  on  these  plants  in  large  num- 
bers, and  was  apparently  eating  both  leaves  and  flowers ;  the  latter 
was  not  so  numerous,  and  seemed  to  be  more  attracted  by  the  flowers. 
A  number  of  insects  are  known  to  feed  on  pyrethrum  while  it  is  grow- 
ing. 

NOTES  FROM  MISSOUBI. 

Miss  Mary  B.  Murtfeldt,  of  Kirkwood,  Mo.,  sends  the  following  sea- 
sonal notes : 

Taking  one  locality  with  another  the  Mississippi  Valley  suffered  bat 
little  this  year  from  the  attacks  of  injurious  insects.  The  familiar  feurm 
and  garden  pests  made  their  appearance  as  usual,  but  seldom  in  such 
numbers  as  to  excite  apprehension.  A  few  of  the  insects  that  w^e 
very  destructive  last  year,  such  as  the  Striped  Flea-beetle,  did  scarcely 
any  damage  here  this  season.  On  the  other  hand,  several  destructive 
species  not  heretofore  observed  in  this  locality  occurred  inconsiderable 
numbers. 

The  Colorado  Potato-beetle  {Darypliora lOlineata  Say),  appealed  in 
greater  numbers  than  it  has  done  since  1881,  attacking  the  "Peach- 
blows"  chiefly.  The  second  brood  of  larvae  was  much  less  than  tlie 
flrst,  however,  owing  to  the  attacks  of  natural  enemies,  and  the  potato 
crop  was  not  perceptibly  diminished. 

The  Striped  Flea-beetle  (Haltica  sfriolata)^  which  has  been  for  several 
years  excessively  numerous  and  destructive  to  cruciferous  vegetation, 
was  seldom  observed  in  the  spring  and  did  no  appreciable  injury. 
Cauliflower  aiuloarly  cabbage  were  (ionsecjuently  more  abundant  incur 
markets  and  of  better  quality  than  for  some  years. 

The  European  Cabbage  Butterfly  {Pieris  rapw  Koch)  did  not  make  it5 
appearance  early  in  the  seiison,  but  destroyed  a  large  proportion  of  tho 
lati  varieties,  both  of  cabbage  and  cauliflower.    It  was  also  niiuoii^  to 
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To  Rkpoiit  of  EnT<»U>LOGI8T. 

Wk§re  §fHT4M  are  enlarged  the  natural  tizes  arc  indicated  in  hair-tine  at  nde,  unlets  already  indieatedin 

tome  other  way  on  the  pUUt,  i> 


EXPLANATION  TO  PLATE  I. 

Siuty  Oranges,  sbowiog  the  marked  results  of 
Uie  work  of  the  Bust  mite. 

EXPLANATION  TO  PLATE  II. 

CABBAG£  CUT-WOBMS. 

Tw,  l^^AgroHt  anneoM:  a,  larre  feeding;  /, 
pup*;  h,  (f  moth— «U  natoral  size;  h, 
head  of  larra  tnsta  fhmt;  e,d,  dorsal 
and  lateral  Tlewa  of  a  middle  Joint— elii 
enlarged ;  e,  a  portion  of  skin  still  more 
enlarged  to  show  spinoos  Bnrfioe ;  g, 
enlarged  tip  of  abdoraen  in  the  papa, 
fhnn  beneath.    (Original.) 

Tra.  t.^Agrotit  yptilon :  a,  larva,  sido  view ;  e^  <f 
moth— nataral  size;  b,  head  of  larva 
from  front,  enlarged.    (After  Biley.) 

Flo.  i.'-Affrotit  malefida :  a, larva;  /,  moth— both 
natural  siset  fr,  head  of  larva  from 
front;  c.d,  dorsal  and  lateral  views  of 
a  middle  joint— all  enlarged ;  e,  more 
highly  magnified  snrface  of  skin  to 
show  its  minntely  shagreened  charac- 
ter.   (Original.) 

Tva.  i,''Agrotit  ekmdettina :  a,  larva;  b,  moth — 
both  natoral  size.    (After  Biley.) 

Fig.  S. — Hadena  tuljuneta :  a,  head  and  cervical 
shield  of  larva ;  e,  anal  extremity  of 
same  fk-om  above— both  enlarged;  if, 
dorsal  view  of  one  of  the  middle  joiAts 
of  same,  still  more  enlarged;  d^  cf 
moth,  natural  size.    (After  Biley. ) 

Fig.  t.'^Agrotie  mettoria:  a,  larva;  &, moth— both 
sHghtly  enlarged.    (After  Biley.) 

EXPLANATION  TO  PLATE  III. 

MISCELLANEOUS  CABBAGE  INSECTS. 

Fhi.  l.—Agrotit  taueia:  a,  lar\-a;  d,  moth— both 
nstaral  size ;  b,  domal  view  of  larval 
head ;  e,  dorsal  view  of  a  middle  Joint 
oflarva— both  enlarged.  (After  BUey.) 

Fm.  2.-^Agrotit  taueia :  a,  single  egg  greatly  en- 
larged ;  bt  egg  mass  as  deposited  on  a 
twig,  natural  else.    (After  BUey.) 


Fig.  S.-^Agrotit  devaetator:  larva,  natural  size, 

and  lateral  view  of  middle  joint  of 

same.    (After  JAley.) 
Flo.  i.—Agrotitdevattatoft  <f.nioth,  natural  size. 

(Original.) 
Fio.  b.^Epieetrut  imbrieatus:  adult,  dorsal  and 

lateral   views,    somewhat    enlarged. 

(After  Biley.) 
Fig.  (i.^PhyUotreta  vittata :  a,  larva;  b,  adult— 

both  greatly  enlarged.    (OriginaL) 

EXPLANATION  TO  PLATE  IV. 
MISCELLANEOUS  CABBAGE  INSECTS. 

Fio.  l.—PhyUotreta  titnmermannU :  a,  larva ;  e, 
pupa ;  d,  adult  9 ;  <f  antenna  of  adult 
cT— all  greatly  enlarged;  b,  mouth- 
parts  of  larva,  still  more  highly  mag- 
nified.   (Original.) 

Fio.  2.— ifurpantia hittrioniea:  a,  larva;  b,  pupa; 
e,  eggs;  y,  adult  with  doeed  wings ;  A, 
adult  with  wings  extended— all  natural 
size ;  d,  eggs  seen  fh>m  the  side ;  e,  eggs 
seen  fVom  above— enlarged.  (After  Bi- 
ley.) 

Fio.  Z.—Oaptut  Uneolarit:  adnlt— enlargsd.  (Af- 
ter Biley.) 

Fio.  i,^0op9us  Uneolarit;  a,  first  larva  stage;  fr. 
second  do. ;  c,  first  pupa  stage;  d,  pu- 
pa—all enlarged.  (Bedrawn  from 
Forbes.) 

EXPLANATION  TO  PLATE  V. 

Fio.  l.-'Oimbeaamerieana:  a,  willow  leaves  show- 
ing egg-blisters  from  above  and  below ; 
b,  twig  showing  girdlings;  c,  egg;  d, 
newly-hatched  larva;  «,  e,  full-grown 
larvee;  /,  cocoon;  g,  do.  cut  open,  with 
pupa ;  A,  pupa,  side  view ;  «*,  female  fly ; 
j,  her  saw  detached,  side  view ;  k,  tip 
of  do.— «,  d,  j,  k,  enlarged,  the  rest  nat- 
ural size.    (Original.) 

Flo.  2.^yy9iut  deetruetor :  a,  leaf,  showing  piiiirt- 
ures,  natural  size;  b,  pupa;  c,  adult— 
both  enlarged.    (After  Biley.) 

¥iQ.Z.—Monohammuteon/ittor:  a, egg;  6,  newly- 
hatched  larva— both  enlarged.  (Oriu- 
inal). 
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EXPLANATION   TO  PLATES. 


EXPLANATION  TO  PLATE  VI. 

no.  l.'^OvipotiHon  qf  MonokafMfWt  eonfutor :  a, 
a,  a,  Jaw  pimctaret ;  b,  one  of  them  laid 
open  to  show  position  of  egg— nfttuial 
aise.    (Orif^inal.) 

Tio.  2.'-€hUek%a  cereaUOa:  a,  ftall-groim  l*rvft; 
&,  pnp»;  0,  9  raoth;  d,  wings  of  a  paler 
Tariety— all  enlarged;  /,  grain  of  com 
cnt  oi>en  to  show  larva  at  work— nat- 
ural aiae;  g^  labial  palpoa  of  cf  moUi; 
«.  ©gg;  ^  w**^  segment  of  pnpa^-all 
greatly  enlarged.    (OriginaL) 

Fig.  3.— iter  ij^fpop-eom  thoving  wcrk  of  GeUchia 
cereaUUa,    (Original.) 

EXPLANATION  TO  PLATE  VII. 

Fio.  1.— IfenoJUwMnu*  cof\fu9or,  bark  showing 

exit  perforations  of  matore  beetles. 

(OriginaL) 
no.  2.— Ifotoiiki  grande,  section  of  straw  showing 

(c)  OTipoaition  of  the  female— enlarged. 

(Original.) 
no.  3.— I#o«omo  grande,  female  (6)  in  the  act  of 

ovipositing  in  wheat  stalk— enlarged. 

(Original.) 
Fio.4.— ApAi*  bratsUme:  o,  soK^lled  "male";  h, 

wingless     viviparous     female— both 

greatly  enlarged,  natural  sise  indicated 

by  the  small  outlines.    (Redrawn  fh>m 

Curtis.) 

EXPLANATION  TO  PLATE  VIII. 

Vio.l.-2*lagiodera8cripta:  a,  egg  mass;  «,  newly- 
hatched  larvae ;  d,d,d,  larv©  of  differ- 
out  sizes;  0,  pupa-natural  size;  l>,Bioglo 
egg ;  /,  one  of  the  middle  Joints  of  body 
of  larva  ftom  above,  showing  tubercles 
.enlarged.    (After  Biley.) 

TiQ.2,''PUtgUdgraieripta:  a,  beetle,  normal  form; 
b,  e^dt  *t  showing  variationB— nfttnral 
size.    (After  Biley.) 

no.  9.^Itotoma  grande:  d,  larva;  g,  pnpar— 
greatly  enlarged ;  /,  mandible  of  larva ; 
e,  two-Joh&ted  feeler— stUl  more  en* 
larged.    (OriginaL) 

Tio.i.'-Itotima  grande:  adult  female-enlarged. 
(OriginaL) 

no.  5.—An1homvia  brastiem:  «,  larva;  6,  pupa, 
donial  view;  c,  female  fly;  d,  head  of 
male  liy;  e,  antenna,  showing  its 
appearance  in  both  sexoa— cnUrged. 
(OriginaL) 


Fio.  6.— Oieinif  brataicm:  a,  larva;  d,  papa;  «, 
female  fly;  d,  antenna  of  do.;  «,  pro- 
thoracio  spiracle  of  larva ;  /.  naodible 
or  "  breast-bone  **  of  do.;  g,  anal  spirade 
of  do.— enlarged.    (OriginaL) 

EXPLANATION  TO  PLATE  IX. 

no.  l.'^BarVg  itaget  o/  SiMuUumpiseieidiam:  s, 
hirva,  dorsal  view,  with fanalispod ap- 
pendages spread;  &. pupa, dorsal  view; 
c,  same,  Iftteral  view ;  ^,  same,  ventral 
view;  <*,  thoracic  proleg  of  larva;  /,  ar- 
rangement of  bristles  at  anal  extremity 
—enlarged.    (After  Riley.) 

nc.  2.— iWmtiKtttH  molettum:  aOult— enlarged. 
(After  Packard.) 

no.  Z.—Mouth'partt  4^  larva  o/  Simviinm :  «>  po^ 
tion  of  a  ray  of  the  fkn ;  5,  mandible; 

e,  maxilla ;  d,  under  Up ;  e,  upper  lip- 
enlarged.    (After  Oaten  Saekea.) 

Fig.  4.— Acroftom   vaeemii:  «,  immatoie  craa- 
j  berry,  showing  egg ;  g,  coooon-natwal 

'  size;  d,  larva;  s,  pupa;  /,  anal  joiat, 

dorM^  view,  of  aame;  K  moih;  b,  egfi. 

side  view ;  e,  do.,  viewed  mors  tnm 

above.    (OriginaL) 
Fio.  ft.— TJke  Orange  Jtxut-wiU :  a,  donal  riew ;  b 

lateral  view— enlarged,  Ibedothidrele 

indicating  natural  site ;  e,  leg;  d,  tf?, 
p  with  embryo  just  about  to  hatch— aiora 

enlarged.    (Orii^inaL) 
FUJ.  C— TAc  Pear  Ceeidomyia:  a,  Una,  dorsal 

view;  b,  do.,  lateral  view— *ailarsed ;  r, 

head  and  anterior  jointti :  d,  anal  joiBLi»; 

f,  "breast-bone'— still  moro  cnlargwL 
(Original.) 

no.  7.— P*yBoer«to  alUiomca:  beetle  enlarged. 
(OriginaL) 

EXPLANATION  TO  PLATE  X. 

PULVINAEIA  INNITMERABILIS. 

Fig.  1.— a,  egg  before  hatching ;  b,  egg  after  hatck- 
ing{  c,  newly-hatched  larva,  ventral 
view- greatly  enlarged,  natural  siie  in- 
dicated in  circles.    (OriginaL) 

no.  2.— a,  leaf  with  male  scalea— natural  sise: », 
single  male  scale;  c,  male  dorsal  view- 
enlarged.    (Original.) 

Fig.  3.-0,  fefide  scales  In  Fall-natoral  liae;  *. 
do.,  dorsal  view ;  «,  do.,  ventral  viav- 
enlarged.    (After  Forboa.)         ^^ 

FlG.4.— a,  b,  females  with  cggmassea  in  lataSpriaf 
onmapUleaf  and  stem  of  Vadina' 
natoralfltia.    (Aft^rKflej) 
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REPORT   OF  THE  ENTOMOLOGIST.  417 

beds  of  migDonette,  and  fed  with  almost  equal  voraoity  on  the  peppery 
leaves  and  stems  of  Kastortimns  {Tropasolum),  I  reared  a  large  num- 
ber of  larv8D  collected  firom  various  localities  and  at  aU  ages,  in  the  hope 
that  some  would  prove  to  be  parasited,  but  did  not  find  any  that  were. 
On  several  occasions  I  found  small  larv»  impaled  on  the  beaks  of  the 
Spined  Soldier-bug  {Arma  »^no8a). 

The  remedy  used  with  entire  success  was  hot  water.  This  was  taken 
from  the  fire  at  the  boiling  point,  but  by  the  time  it  had  been  poured 
into  the  watering-can  and  carried  to  the  garden  the  temperature  was  so 
reduced  that  it  did  not  in  the  least  injure  the  plants,  while  it  killed 
every  worm  that  it  touched. 

The  Cottony  Maple  Scale  {Pulmnaria  innumeraibilis  Bath.)  was 
reported  during  the  month  of  June  firom  many  localities  in  Missouri, 
Illinois,  and  Elansas.  Its  attacks  were  not  confined  to  the  maples;  but 
it  occurred  in  great  numbers  on  the  elms  and  sycamores,  and  as  the 
infested  trees  soon  began  to  show  its  effects  in  sickly  foliage  and  inter- 
rapted  growth,  much  popular  apprehension  was  excited.  The  insect 
did  not  appear  in  Kirkwood,  but  the  white  cottony  masses  were  very 
abandant  on  the  trees  that  shade  the  city  sidewalks  and  ornament  the 
parks.  The  smaller  branches  and  twigs  of  some  of  the  trees  were  com- 
pletely covered.  Large  clusters  of  this  Ooccid  would  also  be  found  on 
any  new  wood  that  was  forming  over  wounds  on  the  trunk. 

The  only  remedy  that  I  could  suggest,  in  response  to  numerous 
inquiries,  was  the  saponaceous  kerosene  emulsion,  to  be  applied  with  a 
syringe  or  fountain  pump.  On  examining  some  of  the  scales  collected 
in  Lafayette  Park  in  July,  I  found  a  small  red  mite  {Mpodes  sp.t} 
in  large  numbers  evidently  feeding  on  the  eggs.  Subsequently  I  founa 
a  smaU  brown  Psoous^  apparently  engaged  in  the  same  good  work.  The 
English  sparrow  will  have  an  opportunity  during  the  winter  of  redeem- 
ing its  character  in  a  measure  by  feeding  on  the  egg-masses  of  this  de- 
structive Coccid.    Whether  it  will  do  so  remains  to  be  seen. 

The  Stalk-borer  (Oortynanitela  Guen.)  was  often  made  the  subject  of 
complaint  during  the  past  summer.  In  and  around  Kirkwood  it  was 
quite  destructive  to  young  shoots  of  blackberry,  and  in  the  course  of 
the  season  I  found  it  in  almost  all  kinds  of  stems,  including  sprouts  of 
maple  and  apple.  The  following  item  shows  its  capacity  for  destruc- 
tion in  the  nursery : 

Enbmt  to  fkach  BX7D8.— In  working  among  my  yonnff  peach  bnds  which  have  grown 
aboat  one  foot  I  obaerved  some  of  them  drooping,  and  on  inyestigatinff  the  matter 
foimd  a  little,  jnay  worm  abont  one-half  inch  long  and  the  thickness  oi  a  thin  knit- 
ting needle.  The  place  where  the  insect  stnng  the  shoot  I  could  not  discoyer,  as  it 
mast  have  healed  over  where  the jpnnotare  was  made. 

In  catting  6ff  the  shoots  thos  a£fected  they  were  found  to  contain  a  worm,  without 
exception. 

Had  usuaUy  gone  about  2  Inches,  leaving  the  stem  hoUow  behind  them.  All  the 
trees  thua  affec&d  die  above  where  the  insect  works;  and  must  start  out  from  below 
again,  which  retards  their  growth  and  disfigures  the  YOung  trees  somewhat. 

I  would  advise  those  who  have  young  peach  buds  lo  look  after  them  and  destroy 
thcee  little  pests. 

Although  some  of  the  natural  shoots  were  stuns,  they  seem  to  prefer  the  buds. 

All  I  could  find  were  destroyed,  so  as  to  keep  them  from  increasing  if  possible.— 
S.  MuxEB.    (Bural  WwrUy  June  12, 1884.) 

The  warm  referred  to  was  the  species  named  aboye,  and  in  a  subse- 
quent letter  Mr.  Miller  informed  me  that  the  loss  he  had  sustained  from 
^e  ravages  of  this  insect  was  far  greater  than  he  had  at  first  supposed. 
Last  year  I  reared  a  single  specimen  of  the  large,  white-marked  nehria 
27  A— '84 
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variety  from  a  stalk  of  Cacdlia  suaveolens.  This  year,  from  the  stem  of 
some  weed,  of  which  I  made  no  especial  note,  I  obtained  a  small,  almost 
golden  variety. 

OraphoUthaprunivora  Walsh. — ^Ihe  larv»  of  this  pretty  Tortriz  were 
found  in  a  large  proportion  of  the  Early  Bichmond  and  Morello  cher- 
ries that  dropped  fh)m  the  trees  early  in  May,  when  about  the  size  of 
large  pea^.  In  this  case  there  was  some  defect  in  the  instinct  of  the 
parent  moths,  as  the  stung  cherries  invariably  dropped  before  suffi- 
ciently swollen  to  furnish  the  amount  of  nutriment  required  for  the  de- 
velopment of  the  larvse,  which  accordingly  perished  when  about  half 
grown.  I  also  found  these  larvee,  as  in  previous  seasons,  in  the  cocks- 
comb elm-galls,  feeding  on  the  aphides  and  their  sweet  secretions. 

Selandria  vitis  Harr. — ^This  Tenthredinid  made  its  appearance  this 
summer  for  the  first  time  in  the  vineyards  of  Kirkwood  and  vicinity.  It 
was  not  destructively  abundant,  but  may  become  so  in  the  course  of  a 
few  years.  Its  gregarious  habit,  however,  betrays  its  presence  and 
renders  it  comparatively  easy  to  keep  in  check.  The  larvae  succumb 
quickly  to  the  effects  of  pyrethrum  powder  as  well  as  of  hellebore. 

Selandria  sp..  on  plum.  This  gelatinous  slug  occurred  v^ry  abundantly 
in  May  on  all  tne  cultivated  plums,  and  did  considerable  injury  to  the 
foliage.  I  did  not  find  it  on  any  other  tree,  nor  would  it  feed  on  the 
leaves  of  any  other  variety  of  Prunusj  even  the  most  closely  allied.  The 
second  brood  of  the  larvae  was,  fh)m  some  cause,  less  than  the  first  in 
numbers,  and  the  September  brood,  which  hibernates,  did  scarcely  any 
damage. 

Early  in  the  summer  the  foliage  of  the  ash  trees  {Frajnnus  amerteana) 
was  much  eaten  by  a  Tenthredinid  that  I  have  not  yet  been  able  to  rear, 
•  although  I  have  observed  it  for  several  successive  years.  The  slug  is 
about  the  size  of  and  very  similar  in  appearance  to  Selandria  vitiSf  being 
pale  green,  wtth  smaU,  immaculate  black  head  and  a  double  transverse 
row  of  short  black  spines  on  each  segment.  It  inhabits  the  under  sur- 
faces of  the  leaves,  and  in  feeding  pmorates  them  with  round  holes,  of 
d^es  corresponding  with  its  stage  of  growth.  It  enters  the  ground 
about  the  last  of  May  and  incloses  itself  in  a  frail  earthen  cell.  It  seems 
to  be  but  single-brooded,  and  In  the  rearing-cage  either  dries  up  or 
molds,  without  changing  to  pupa,  in  the  course  of  the  summer. 
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8iB:  I  have  the  honor  to  sabmit  the  twenty-flrst  report  of  the  opera- 
tions of  the  Bureau  of  Statistics  of  the  Department  of  Agriculture,  it 
being  my  sixteenth  annual  report  as  Statistician. 

The  collection  of  statistics  is  made  an  important  part  of  Department 
woFk  by  the  organic  act  of  1862,  but  the  organization  for  statistical 
work  did  not  occur  till  1863,  when  an  appropriation  was  made  for  the 
salary  of  a  Statistician,  and  $20,000  appropriated  for  the  expense^  of 
collection  and  compilation. 

The  duties  of  the  Statistician  are,  the  collection  of  the  current  facts 
of  American  agriculture  and  the  compilation  of  such  foreign  statistics 
aa  may  seem,  by  comparison  and  suggestion,  to  advance  the  interests 
of  rural  economy  in  this  country.  The  facts  of  production,  of  distribu- 
tion, of  experiment,  of  values,  wherever  recorded,  oflScial  or  otherwise, 
foreign  or  domestic,  are  laid  under  contribution,  are  co-ordinated  and 
marshaled  for  such  natural  and  logical  deductions  as  may  aid  in  ad- 
vancing the  progress  of  scientific  and  productive  agriculture.  The 
official  statistics  of  boards  of  trade,  of  industrial  associations,  of  rail- 
roads, and  all  other  available  data  are  used. 

The  crop  reporting  system  involves  an  organization  of  a  corps  of  cor- 
respondents, one  chief  observer  in  each  county,  with  three  assistants 
in  different  parts  of  the  county.  They  are  charged  with  reporting,  upon 
blanks  furnished,  the  status  of  crops  on  the  first  day  of  each  montliy 
showing,  as  the  season  progresses,  the  comparative  area  planted,  condi- 
tion of  growing  crops,  the  average  yield  per  acre,  and  the  comparative 
product  at  the  end  of  the  reason,  with  the  average  farm  prices  in  De- 
cember, upon  which  ai*e  based  the  values  of  the  several  crops.  These 
reporters  are  selected  for  their  known  intelligence  and  judgment,  and 
the  aid  of  agricultural  societies,  or,  in  their  absence,  of  the  Bepresenta- 
tive  in  Congress,  is  invoked  in  their  selection,  if  suitable  persons  are 
not  known  to  the  oflBcers  of  the  Department.  They  are  selected  with 
reference  to  fitness,  and  their  political  views  are  usuallv  unknown.  Their 
duties  are  performed  gratuitously,  in  a  spirit  of  self-sacrifice  for  the 
public  good,  and  with  an  ardent  desire  to  cooperate  with  the  Depart- 
ment for  general  as  well  as  local  progress  in  agriculture.  They  are  un- 
doubtedly more  efficient  than  a  force  of  mere  stipendiaries,  and  are  en- 
titled to  grateful  recognition  of  their  valuable  services.  It  is  a  subject 
of  regret  that  the  Department  has  been  unable  to  supply  its  statistical 
corps  promptly  with  the  annual  reports  which  they  help  to  make  and 
on  which  many  of  their  comparisons  are  based. 

In  1882,  in  the  development  of  this  system,  a  further  test  of  accuracy 
was  provided.  State  statistical  agents  were  appointed,  one  for  each 
State  and  Territory.  They  were  paid  a  salary,  small,  but  proportioned 
to  the  work  demanded,  and  they  were  required  to  organize  investiga- 
tions parallel  with  those  of  the  original  corps  reporting  to  the  Depart- 
ment. As  £ar  as  possible  the  heads  of  the  State  statistical  system  were 
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selected  for  this  work,  that  national  and  local  effort  should  be  on  the 
same  line,  and  that  any  discrepancies  appearing  might  be  harmonized 
and  verified.  The  State  agent,  as  an  assistant  to  the  Statistician, 
conld  examine  in  detail  the  local  pecnliarities  which  explain  the  changes 
of  area  or  product  that  constantly  occur,  and  give  greater  thoroughness 
and  accuracy  to  the  published  reports. 

The  correspondence  of  the  Bureau  is  various  and  extensive,  including 
compilation  from  records  and  original  research,  for  Congressional  com- 
mittees, members  of  Congress,  editors,  authors,  and  others.  There  is 
necessarily  a  limit  to  this  work,  but  scarcely  a  limit  to  the  demand  in 
this  direction. 

METHOD  OF  CROP  REPORTS. 

Crop  reporting  has  always  held  important  relations  to  prices,  but  its 
methods  were  formerly  very  crude  and  unsatisfactory.  Neighborhood 
gossip  of  rural  regions  formed  and  exxiressed  local  public  opinion  od 
production,  without  much  of  system  or  calculation.  The  newspaper  of 
days  not  very  remote  gathered  up  these  opinions,  loosely  expressed,  of 
uncertain  meaning,  and  presented  them  without  much  analysis  or  inter- 
pretation, mainly  because  they  were  susceptible  of  neither.  In  recent 
days,  with  development  of  official  systems,  crop  reportiug  has  become 
popular  and  more  practical,  and  much  improvement  in  method  has  re- 
sulted. 

There  are  a  few  points  essential  to  the  value  of  a  crop  report : 

1.  Its  estimates  must  have  a  common  measure  of  value,  meaning  the 
same  to  every  reader,  and  susceptible  of  tabulation  with  similar  state- 
ments. 

2.  They  must  each  cover  a  definite  territory.  Thousands  of  indi- 
vidual reports,  however  accurate,  are  worthless  without  a  knowledge 
of  the  precise  area  covered  by  each.  One  report  which  covers  the  corn 
acreage  of  McLean  Countj^,  Illinois,  may  refer  to  a  production  of  twelve 
million  bushels,  while  a  dozen  others,  reporting  detached  areas  of  other 
counties  in  the  same  Stat/C,  would  not  together  represent  a  million 
bushels.  In  this  fact  lies  the  worthlessness  of  many  a  pretentious  effort 
in  crop  reporting. 

In  the  Department  system,  reports  are  made  by  counties,  making  it 
possible  to  perfect  an  average.  If  an  increase  of  area  of  5  per  ceuL  i^ 
reported,  it  is  necessary  to  know  whether  the  report  represents  1,000  or 
10,000  acres.  The  following  explanation  of  '^the  meaning  of  crop- 
reporting  figures"  is  given  for  the  benefit  of  those  who  are  not  familiar 
with  our  methods : 

There  is  occasional  inquiry  as  to  the  meaning  of  figures  used  in  crop 
reporting.  The  standard  of  comparison,  100,  in  reports  of  condition  of 
growing  crops,  means  that  the  plants  occupy  the  ground  fully,  exhibit- 
ing a  complete  "stand";  that  they  appear  in  full  healthfulness,  unin- 
jured by  disease  or  insects ;  and  that  they  have  a  medium  growth  for 
the  date  at  which  the  report  is  made.  It  means  a  condition  of  full  de- 
velopment that  can  only  be  exceeded  by  some  luxuriance  of  growth. 
Hence  it  is  absurd  to  report  150  for  condition  for  most  crops.  It 
would  misrepresent  the  comparative  capacity  for  production.  Cotton, 
for  instance,  with  medium  growth  and  a  full  healthy  stand,  promises 
better  results  than  with  great  luxuriance  or  excess  of  "  weed,"  which 
postpones  fruiting  and  gives  smaller  results,  unless  the  date  of  killing 
frost  should  be  unusually  late,  in  which  case  a  larger  yield  might  ac- 
crue.   But  great  growth  of  stalk  in  a  short  season  is  dreaded  by  cot- 
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ton-growers.  So  with  wheat  and  other  cereals ;  excessive  growth  is  not 
to  be  desired,  as  a  large  yield  of  grain  is  more  valnable  than  abundance 
of  straw,  which  is  still  burned  by  many  wheat-growers.  In  the  matter 
of  hay,  luxuriance  of  growth  is  an  element  of  importance,  and  some 
enlargement  of  the  standard,  some  increase  above  100,  is  admissible. 

It  will  readily  be  seen  that  '^  condition"  cannot  be  expressed  in  bushels 
or  pounds.  There  are  no  bushels  of  com  in  a  field  just  sprouting,  and 
it  is  a  misnomer  to  call  first  growth  a  final  product.  It  is  the  result  of 
characteristic  American  haste  thus  to  discount  the  experiences  and 
accidents  of  the  whole  season,  and  say  that  three  inches  of  potato- vine 
above  the  surface  means  90  bushels  of  potatoes  per  acre.  Absurd 
blunders  in  crop-report  reading  have  often  been  made  in  that  way. 
Some  of  the  most  positive  failures  in  the  potato  crop  have  followed  a 
condition  of  average  healthfulness  and  good  growth  on  the  1st  of  ^ 
Angust.  The  months  of  August  and  September  determine  the  potato 
harvest.  Yet  the  report  of  condition  on  the  1st  of  August,  if  favor- 
able, will  be  sure  to  be  quoted  in  September  or  later,  when  the  crop 
has  been  destroyed,  as  an  evidence  of  inaccuracy  of  the  report,  when 
it  only  evidences  the  thoughtlessness  or  unfairness  of  the  critic. 

It  is  true  that  the  public  want  to  know  what  these  reports  of  early 
growth  indicate.  It  may  be  proper  to  gratify  this  public  anxiety,  if  it 
is  understood  that  the  expected  result  is  subject  to  the  limitations  and 
contingencies  of  the  future. 

Any  intelligent  reader  will  perceive  from  the  above  that,  so  far  as 
growth  may  indicate  a  harvest,  100  must  point  to  different  results  in 
different  districts.  It  may  promise  35  bushels  per  acre  in  the  Ohio  Val- 
ley, or  15  on  the  Gulf  coast.  Each  State  must  be  considered  sepa- 
rately, and  all  returns  consolidated  for  au  average  of  the  whole  field. 
This  average,  which  has  in  some  years  been  reported  at  28  bushels  for 
com,  would  be  less  with  a  larger  proportionate  area  in  low-yielding  dis- 
tricts, and  larger  with  an  increased  proportion  in  the  great  corn-grow- 
ing States.  ^  it  will  be  seen  at  once  that  a  definite  figure  to  represent 
100  for  com,  wheat,  or  any  other  crop,  as  a  whole,  cannot  be  made 
exact  and  unchangeable,  on  account  of  the  changes  in  the  territory 
represented  and  other  circumstances  producing  variations  in  average 
yield.  Yet  there  is  no  difficulty,  if  all  these  changing  curcumstances 
are  considered,  in  finding  the  closely  approximate  indications  of  these 
figures  of  condition. 

Another  fact  is  obvious  from  the  above,  that  100  indicates  more  than 
an  "  average '^  crop.  Com  in  this  country,  in  ten  years  past,  has  ranged 
from  18  to  30  bushels  per  acre  in  different  years,  with  an  average  of  26. 
^eat  has  averaged  about  10  bushels  in  the  worst  season,  and  nearly 
U  in  the  best,  with  an  average  for  ten  years  a  little  above  12. 

An  average  crop  is  the  actual  mean  rate  of  yield  in  a  series  of  years, 
which  indude  some  marked  by  100  or  more,  and  others  by  a  much  lower 
figure.    Then,  100  means  a  full  crop,  not  an  average  one. 

Perhaps  another  difficulty  may  puzzle  the  brains  of  a  reader  of  crop 
returns.  He  may  wonder  why  July  figures  are  so  often  higher  than 
those  of  August,  September,  and  October;  sometimes  higher  than  those 
of  June.  Then  he  may  be  surprised  because  some  crops  appear  so  gen- 
erally to  decline.  This  is  apt  to  occur  in  cott5n  returns.  It  is  simply 
hecause  June  and  July  are  usually  favorable  to  growth,  while  April  and 
May,  from  firost  or  rain,  may  be  unpropitious  for  planting  and  germi- 
nation^ and  August  and  September  are  more  liable  to  drought,  subject 
to  insect  invasion,  rust,  and  blight.  The^critical  time,  in  which  insects 
and  disease  make  havoc,  is  Just  before  matoiity  and  fruitage.    Thers. 
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are  other  crops  that  have  shorter  seasons  and  fewer  changes.  Hay  is 
soon  made.  If  conditions  are  favorable  on  the  first  of  Jane  a  drought 
mast  come  speedily  to  affect  the  expected  result.  Com  that  is  well  re- 
ported in  July  and  August  may  be  r^resented  by  100  in  October,  or  a 
long  drought  or  a  September  frost  may  cut  it  down  to  50.  These  ex- 
planations are  so  obvious  as  to  seem  unnecessary,  yet  there  are  repeated 
inquiries  showing  the  necessity;  and  they  are  given  here  for  the  benefit 
of  all  who  fail  to  understand  the  purport  of  the  figures. 

So  much  has  been  said  of  <' condition."  As  the  harvest  approaches 
the  result  is  asked  by  counties  in  plain  figures — the  yield  per  acre  in 
bushels  or  pounds,  the  aggregate  county  product  compared  with  the 
previous  year,  &c.  At  the  time  of  seeding  the  area  in  each  county  is 
asked,  100  representing  the  number  of  acres  harvested  the  previous 
year.  Our  system  in  its  essential  features  is  the  one  used  by  the  most 
advanced  nations  in  the  world;  it  has  been  adopted  by  the  State  bu- 
reaus, and  by  a  few  newspapers  that  attempt  to  give  really  systematic 
crop  returns.  Its  essential  feature  is  the  decimal  system,  which  is  be- 
coming the  cosmopolitan  plan  in  weights  and  measures.  It  Was  first 
n^ed  by  this  Department  in  crop  returns  in  1864,  upon  the  organisation 
of  its  statistical  work.  It  had  previously  been  used  in  crop  reporting 
by  Mr.  Orange  Judd  in  the  American  Agrioulturisty  who  was  perhaps 
the  first  to  use  it  in  this  country.  It  furnishes  simply  an  opportunity 
for  nicer  discriminations  than  the  old  unsystematic  and  indefinite  report 
of  <<half  a  crop,"  <<  a  failure,"  or  ^^serious.damage,"  the  intended  mean- 
ing of  which  naone  can  put  in  positive  figures.  A  reporter's  deliberate 
judgment  can  certainly  be  presented  &r  more  aocmately  in  decimals  of 
a  flill  crop. 

The  popularity  of  the  crop  reports  is  attested  by  the  taab  that  nearly 
every  newspaper,  grain  dealer,  or  speculator  assumes  to  have  original 
sources  of  crop  information,  in  some  cases  with  the  least  modicum  of 
ground  for  the  assumption.  Pretentious  estlmatesy  detailed  and  specific, 
have  gone  the  rounds  of  the  metropolitan  and  country  press  unchal- 
lenged and  apparently  accepted,  which  have  been  copied  from  the  De- 
partment estimates  of  tJie  previous  year^  and  made  to  do  duty  for  the  new 
crop  as  original  information  from  trustworthy  private  sources.  It  would 
be  well  if  the  press  were  more  discriminating,  making  distinction  at 
least  between  well-digested  and  systematic  efforts  of  legitimate  news- 
papers in  statistical  collection  and  the  multitude  of  charlatans  and  ad- 
venturers and  tools  of  speculators.  There  is  room  for  all  legitimate 
work  in  crop  statistics ;  and  the  best  will  be  done  with  modesty  and  in 
the  spirit  of  fairness  and  honesty. 

CBOP   ESTIMATES  OF   1888. 

The  principal  products  of  last  year  were  indicated  with  approximate 
nearness  early  in  the  season,  and  some  of  the  principal  were  given  in 
detail  by  States  in  the  last  report.  At  the  close  of  each  year  the  re- 
sults of  each  mouth's  returns  are  compared,  and  discrepancies  involved 
in  them  duly  examined  and  corrected,  for  publication  as  a  permanent 
record  of  the  year's  harvests,  with  values,  as  well  as  prices  and  rates  of 
yield.    Their  tabulations  by  States  are  given  in  the  following  pages. 

OOBN. 

The  area  of  this  cereal  was  increased  in  1883  over  3  per  cent.,  ftom 
65,650,546  to  68,301,889.    This  is  an  increase  of  9  per  <^t  infbar  years 
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from  the  census  ennmoration.  The  largest  extension  of  area  is  in  the 
Missouri  Valley,  which  is  becoming  a  preferred  region  for  com  culture. 

The  rainfall  in  the  spring  and  early  summer  was  unfavorable  for 
planting  and  for  germination  of  the  seed,  which  was  immature  in  many 
cases,  being  taken  with  too  little  care  firom  fields  that  had  been  planted 
late.  There  were  considerable  areas  in  which  early-planted  fields  had 
been  invaded  by  frosts,  making  replanting  necessary. 

The  arerage  condition  of  com  in  July  was  88,  or  12  per  cent  below 
the  normal  standard,  indicating  a  probable  crop  below  the  average. 
There  was  excess  of  rainfall  in  May  in  New  England,  on  the  Gulf  coast, 
and  in  the  Ohio  Valley  and  Lower  Lake  regions,  which  interfered  greatly 
with  planting  and  growth.  In  the  latter  part  of  June  improvement  be- 
gan to  be  noticeable,  which  was  continued  in  July  in  New  England,  the 
Middle  States,  and  Ohio  Valley,  and  west  of  the  Mississippi.  In  the 
South  drought  began  to  affect  condition  seriously.  In  Michigan  there 
was  an  excess  of  moisture  in  August,  which  caused  some  retrograde  in 
average  condition. 

The  temi)erature  of  the  season  was  too  low  for  the  best  results.  In 
the  month  of  May,  everywhere  except  in  the  Middle  States  and  the 
northern  plateau  and  North  Pacific  Coast,  temperature  was  lower  than 
the  average.  In  the  Missouri  Valley  the  deficiency  was  6^.9.  In  June 
the  interior  regions,  from  the  Lakes  to  the  Qulf,  continued  low,  the  de- 
ficiency being  from  1^  to  3<^.  In  July  temperature  was  low  In  all  corn- 
growing  regions,  deficient  from  1^  to  5^.  The  deficiency  was  4^  in  the 
lake  re|non,  and  2|^<^  in  the  Missouri  Valley  in  August,  and  nearly  three 
hi  the  u  pper  Mississippi  Valley. 

The  want  of  seasonable  rains  began  to  be  felt  in  midsummer,  and  be- 
came more  serious  later,  reducing  condition  in  most  of  the  States  east 
of  the  Mississippi,  and  in  the  Southwest,  even  more  than  the  low  tem- 
perature. 

The  effect  of  early  frosts,  in  this  state  of  the  orop,  were  greatly  feared. 
On  the  8th  and  9th  of  September  the  fields  were  stricken  severely  in 
the  northern  belt,  the  effects  of  which  were  thus  described  in  the  Sep- 
tember report: 

The  injary  caased  by  the  frosts  of  fhe  past  week  has  been  reported  by  telegraph 
from  most  of  the  territory  aifeoted.  The  injary  is  mainly  in  Northern  Ohio,  the 
northern  portions  of  Indiana  and  Illinois.  Michigan,  Minnesota,  and  Dakota,  and  a 
belt  of  at^acent  territory  in  Iowa  and  Net>raska.  The  Mississippi  and  Lake  region 
was  affected  mnch  more  seriously  than  the  Missouri  Valley. 

Agent  Chamberlain  reports  for  Ohio  that  ''three  frosts  have  killed  nearly  aU  com 
foliage  in  Ohio;  damage  in  north  half  yery  heavy,  in  south  half  hght,  except  as  to 
fodder.    The  per  cent,  of  damage  for  the  State  is  at  least  20." 

Agent  Binard  reports  for  Indiana:  "Some  serious  damage  is  reported  from  the 
northern  diyision,  rang[ing  from  10  to  90  per  cent,  in  some  counties.  Frost  is  not 
general  in  central  diyision,  damage  about  5  per  cent,  in  a  few  counties.  There  are 
no  aerious  reports  firom  the  southern  diyision." 

Agent  Fisher  says  the  injury  to  corn  in  Illinois  is  confined  to  low  grounds  in  the 
north  third  of  the  State,  and  that  the  damage  in  that  section  is  about  15  per  cent,  of 
the  promise  on  the  1st  of  September.  The  Minnesota  agent,  Mr.  Young,  reports  that 
50  per  cent,  of  the  corn  of  Minnesota  is  damaged. 

Agent  Baynes  reports  for  Dakota  that  "  the  frost  of  the  8th  appears  to  haye  fallen 
Id  spots,  and  in  some  locaUtiee  corn  is  badly  ii^nred.  The  damage  is  riight ;  proba- 
bly 20  per  cent,  of  the  com  in  the  Territoryis  n^nred." 

The  damage  is  great  in  Michigan  and  Wisconsin,  especiaUy  serious  on  low  lands 
where  the  plant  was  yery  immature.  In  New  York  and  Northern  Pennsylyania  com 
has  been  injured  by  frosts.  The  extent  of  ii^nry  to  the  general  crop  cannot  be  pre- 
cisely determined  at  present,  but  may  reduce  the  general  average  four  points,  which 
will  mean  four-flfths  of  a  ftiU  crop,  or  abont  23.3  bushels  per  acre.  If  the  future 
should  yerify  this  estimate,  the  crop  will  aggregate  1^600,000,000  bushels  in  round 
nombers,  or  substantially  the  same  as  that  or  last  ^ear,  though  the  soft  com,  which 
wss  abundant  last  year,  would  be  in  larger  proportion  this  year,  and  therefore  of  lessr 
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This  prediction  was  fully  verified  in  the  final  record  of  the  crop, 
which  showed  1,551,066,895  bushels,  and  the  rate  of  yield  22.7  bushds 
per  acre,  about  3  per  cent,  less  than  the  indications  reported  by  tbe 
Press  Association  within  two  days  after  the  occurrence  of  the  destruc- 
tive frosts  of  September. 

WHEAT. 

There  was  a  de<5rease  of  the  wheat  area  hjwrvested  in  1883  of  over 
600,000  acres,  though  the  April  returns  indicated  a  small  enlargement 
of  the  breadth  of  winter  wheat  seeded  in  the  fall.  More  than  a  million 
acres  were  either  plowed  up  or  abandoned  as  the  returning  spring  re- 
vealed the  injury  done  by  frost. 

Condition  of  winter  wheat  was  lower  tlian  in  1881,  and  in  May  indi- 
cated a  reduction  in  product  of  77,000,000  bushels.  The  exi>ectation 
was  fully  realized.  The  recorded  estimates  of  the  harvest  of  tbe  two 
years  were  504,185,470  and  421,086,160  bushels,  respectively,  though 
the  yield  of  spring  wheat  was  good  and  the  area  somewhat  enlarged. 
The  tendency  in  the  spring-wheat  region  is  towards  decrease  of  breath 
in  the  older  settlements,  and  increase  in  the  new  lamls.  A  decline  in 
yield  soon  follows  the  imperfect  cultivation  and  weeds  of  the  pioneer 
wheat- fields.  The  production  of  wheat,  winter  and  spring,  was  below 
an  average,  the  rate  of  yield  being  11.6  bushels  i)er  acre,  on  a  leduoed 
breadth.  With  a  loss  of  83,000,000  bushels,  as  compared  with  the  pre- 
vious crop,  there  was  still  nearly  enough  for  consumption  and  exporta- 
tion, leaving  a  large  sui'plus  by  reason  of  the  excess  of  old  wheat  of 
1882  carried  over. 

OATS. 

The  substitution  of  spring  oats  for  winter  wheat  helped  to  increafie 
the  area  in  this  cereal,  which  is  estimated  at  20,324,962  acres,  an  in- 
crease of  nearly  two  million  acres.  The  season  was  much  more  favor- 
able for  oats  than  for  wheat,  and  the  yield  per  acre  was  fully  as  large 
as  in  1882,  while  the  product  was  larger  by  83,000,000  bushels.  The 
abundance  had  the  effect  to  reduce  the  average  price  from  37 J5  cents 
to  33  cents  per  bushel. 

BABLBY. 

This  cereal,  of  which  a  supply  is  never  grown  in  the  States,  was 
increased  slightly  in  area,  and  produced  at  the  rate  of  21.1  bushels  per 
acre,  an  aggregate  as  estimated  of  50,136,097  bushels.  The  crop  main- 
tained a  comparative  high  condition  through  the  season. 

BTB. 

Til  ere  was  a  small  increase  in  the  area  of  rye,  from  2,227,880  to 
2,314,754.  The  season  was  less  favorable,  and  the  rate  of  yield  was 
reduced  from  13.4  bushels  to  12.1  per  acre,  and  the  product  from 
29,960,037  to  28,058,583  bushels.  It  was  affected  by  conditions  unfa- 
vorable for  wheat,  but  to  a  less  degree. 

BUCKWHEAT. 

This  crop,  which  is  grown  mainly  in  the  higher  latitudes  and  late  in 
the  season,  was  affected  disastrously  by  the  frosts  of  September.  Tbe 
reduction  in  the  product  harvested  was  from  11,019,353  bushels  in  1882 
to  7,068,954  in  1883. 
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POTATOES. 

The  largest  crop  of  potatoes  ever  grown  in  the  United  States  was 
produced  in  1883.  With  a  small  ^argement  of  area  the  yield  ad- 
vanced from  78  to  91  bushels  per  acre,  making  a  product  of  208,164,425 
bushels,  or  thirty-eight  millions  in  excess  of  the  previous  crop.  The 
average  yield  per  acre  for  a  series  of  years,  as  estimated  and  recorded, 
is  84  bushels. 

The  effect  of  last  year's  abundance  was  to  reduce  the  price  from  57 
cents  for  the  previous  crop  to  42  cents. 

HAT. 

A  marked  increase  of  area  in  meadows  was  reported  of  over  three 
millions  of  acres,  and  the  conditions  so  unfavorable  to  wheat  were  es- 
pecially advantageous  to  grass.  The  yield  was  therefore  increased  from 
1.18  to  1.32  tons  per  acre  and  the  product  was  the  largest  ever  reported, 
46,864,009  tons. 

METBOEOLOQIOAL  rNPLUENOBS  OP  THE  SEASON. 

As  has  been  hinted  above,  there  was  a  deficiency  of  heat  for  early 
maturity  of  maize  in  the  belt  of  principal  production,  and  for  the  de- 
v€dopment  of  other  summer  crops,  and  in  some  districts  an  excess  of 
moisture  in  the  planting  season.  The  study  of  the  influence  of  tern- 
X>erature  and  rainfall  on  production  is  important  in  explanation  of  the 
causes  producing  obvious  results,  and  the  following  tables,  compiled 
from  Signal  Service  records,  are  presented  for  the  purpose  of  facilitating 
such  investigation. 

Average  raiitfan,  1883. 


DiBtrloU 


Aprfl. 


M.y. 


ll 


Jane. 


II 


July. 


Angast. 


Is 


September. 


it 


KewBnglaiid 

Middle  Atiantic  Statea . . . 
i^uth  Atlantic  Statee.... 

Florid*  Peninsula 

EaatemGulf 

WeateinGnlf 

Bio  Gnoide  Vall^ 


Oblo  Valley 

Loww  Lakes , 

Upper  Iiakee 

Sstreme  Northweat . . 
Uvper  HiMlMippi  Valley 

lliaaoari  Valley 

Korthem  Slope 

Middle  Slope 

S-tu thorn  Slope 

N'  »rtheni  Plateau 

MiddltfPUteaa 

Sauthem  Plateau 

Xorth  Padfle 

Middle  Pacific 

SoathPaciflo 

Hmiat  Waataington,  K.  H 

Pk«^aPea^C<do 

aatUkeCltr.Utah.. 


In, 

2.78 
4.54 
e.50 
2.iW 
8.30 
6.25 
1.08 
7.12 
4.21 
2.00 
L74 
L28 
3.60 
3.17 
1.60 
1.06 
0.85 
1.17 
2.03 
0.16 
7.18 
1.88 
0.66 
6.21 
L68 


In. 
8.70 
3.50 
4.57 
3.03 
5.54 
4.48 
1.25 
6.74 
8.60 
2.20 
2.27 
1.67 
2.  IK) 
2.01 
L17 
1.18 
L12 
2.46 
1.72 
0.40 
3.02 
2.22 
0.87 
4.  Id 
8.87 


In. 
4.77 
2.38 
6L13 
3.83 
4.37 
3.50 
L13 
4.28 
4.62 
&79 
4.49 
1.68 
5.17 
7.43 
2.75 
4.43 
4.45 
2.01 
0.65 
0.38 
3.24 
3.11 
1.00 
0.10 
2.80 


In. 
3.36 
2.06 
3.22 
3.50 
4.40 
5.00 
4.06 
8.74 
8.85 
2.77 
8.64 

3.:*3 

4.49 
4.40 
2.79 
3.34 
2.54 
1.02 
1.34 
0.22 
2.38 
0.78 
0.20 
6.39 
4.27 


In. 
3.36 
5.22 
0.49 
4.80 
4.91 
3.73 


8.40 
4.21 
4.04 
S.38 
2.50 
5.98 
7.98 
8.43 
2.27 
1.70 


0.03 
0.04 


0.04 
11.30 
1.76 
0.33 


In. 

3.60 
8.52 
4.67 
5.70 
4.29 
3.37 


In. 
5i76 
3.28 
4.92 
4.49 
2.50 
2.44 


In. 

8.92 
4.04 

5.77 
!i.04 
416 


In. 

1.63 
3.20 
7.51 
5.00 
4.80 
L62 


In. 
4.33 
4.05 
6.43 
7.67 
6..%! 
4.27 


4.84 
4.64 
8.26 
4.47 
4.10 
5.82 
5.06 
2.58 
2.01 
3.26 


3.07 
&36 
4  51 
5.42 
2.44 
5.58 
3.37 
0.82 
2.57 
3.19 
0.00 


4.06 
4.66 
a84 
8.36 
2.83 
4. 


8.61 
1.94 
2.39 
1.25 
2.70 
1.87 


4. 44  I  2. 52 
1. 94     1. 83 


2.77 
2.50 
1.01 


0.40 
1.50 
0.18 
0.02 
8.53 
1.94 
0.75 


2.60 
0.00 
0.00 
0.15 
11.14 
5.87 
0.10 


2.35 
0.58 
0.01 
0.08 
7.48 
4.88 
0.68 


3.65 
1.05 


3.02 
8.70 
2.91 
8.12 
2.50 
3.40 
2.81 
1.39 
1.42 
2.90 


2.20 
0.08 
0.00 
0.07 
6.06 
2.22 
0.62 


3.16 
0.78 
0.U2 
0.22 
7.67 
4.81 
0.88 


In. 
2.50 
4.47 
6.63 
5.07 
1.05 
3.17 
6.81 
2.29 
L63 
2.82 
2.78 
1.01 
1.67 
2.60 
0.89 
3.02 


0.06 


0.57 
1.18 
0.48 
0.04 
6.90 
1.76 
0.18 


In. 

3.74 

4.14 

5.94 

6.76 

4.98 

4.33 

4.54 

8.48 

2.40 

8.08 

8.98 

2.24 

3.45 

2.  CO 

1.26 

1.59 


0.78 


1.22 
2.13 
0.21 
0.03 
9.09 
2.11 
0.81 
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Average  temperature^  1883. 


▲prU. 

May. 

June. 

Jnly. 

Anjfuat. 

S^tettiber. 

Dlstticts. 

i 

li. 

9  l^ 

i 

5  ^ 

1 

Is 

ili 

i 

ll 

1 
N«w  EAcland 

0 

43.5 
50.1 
61.7 
74.2 
66.3 
67.4 
78.1 
60.9 
54.4 
41.6 
40.1 
38.6 
62.8 
60.8 
43.4 
60.7 
62.2 
46.5 
43.0 
56.8 

4a2 

54.0 
69.6 
20.0 
12.1 

O 

48.2 
50.6 
62.0 
72.4 
65.5 
66.9 
72.8 
60.6 
68.7 
42.0 
89.5 
37.3 
50.0 
48.2 
43.5 
51.6 
64.8 
48.8 
48.6 
60.4 
60.2 
57.7 
61.7 
20.6 
18.1 

0 

54.8 
61.5 
G8.0 
76.0 
70.6 
72.8 
78.8 
66.2 
611 
6L6 
47.5 
47.6 
67.8 
55.5 
49.2 
6&5 
78.0 
66.0 
55.0 
66.2 
56.8 
61.2 
65.6 
84  0 
10.6 

o 
86.1 
61.4 
70.0 
77.0 
73.3 
74.4 
77.7 
69.0 
66.9 
66.2 
62.6 
54.1 
63.0 
62.4 
53.0 
60.6 
714 
64.0 
67.0 
616 
64.0 
616 
67.2 
88.6 
216 

o 
66.7 
71.7 
712 
82.3 
79.0 
80.4 

o 
64.4 
70.5 
77.8 
81.7 
714 
816 

o 
69.0 
718 
81.6 
84.2 
81.8 
811 

0 

60.8 

O       1       0 

All  1     ra.il 

0 
•«Ofi 

0 

0?  2 

Middle  Atlantic  StAtee... 
South  AtUutto  SUtes.... 

Florida  PeninauU 

EnaternGttlf 

75.6  1  72.3     718     05.8 
80. 4  1  7«.  -2  :  71 3  .  72. 8 
83. 0  '  82. 0  ;  X2. 2     7l  7 
81.2  ,  70.5  1  7a.fi      75  5 

662 
74.3 
80.1 
74.8 

WeAtem  Gulf 

817 

81.1 

81. 6     ff^  ^ 

710 

Rio  Grande  Valley 

718 

80.5 

710 
716 
64.7 
60.8 
62.4 
60.8 
68.8 
61.0 
60.0 
716 

718 
714 
618 
61.9 
61.6 
71.6 
710 
68.0 
713 
714 

711 
714 
614 
610 

66.5 
74.1 
78.7 

714 
77.8 
710 
616 
68.7 
711 

70.0 

74.6 
711 
615 
63.6 
617 
712 
710 
06.7 
710 
813 

77.2 
719 
711 
67.8 
018 
74.6 
711 
610 
716 
716 

09.7 
618 
518 

518 

617 
61.6 
60.4 

rii4 

70  1 

Ohio  Valley 

67.7 

LoweT  Lakes 

617 

Upper  Lakes •••.. 

510 

£ztreme  North  west 

54.7 
64.8 
616 

Korthern  Slope 

66.0  .  611 
78,6  (  73-7 

Afi.7 

Middle  SloDB 

63.0  1    112  fi 

Southern  Slope .......... 

810 
72.6 

81.6 
712 

Korthem  Plateaa 

618 

.■4.8 

\f IrlHiA  P1&tAAii 

Sonthem  Plateau 

Korth  Pacific 

710 
616 
70.0 
74.8 
46.6 
81.8 
710 

710 
610 
617 
714 
414 
88.8 
617 

80.0 
610 
718 
80.0 
414 
80.1 
710 

810 
017 
71.2 
80.0 
410 
414 
714 

718 
614 
69.7 
719 
418 
818 
714 

716 

816 
47.6 
89.0 
714 

72.4 
flO.4 
617 
76  8 
819 

£1 

72.2 
610 

Middle  Pacific 

610 

South  Pacific 

Mount  Washin£ton,K.H 

Pike's  Peftk,  Colo 

flAlt T/Ake oltT. ?tMi  ... 

718 
419 
81.8 
64  4 

CROP  ESTIMATES  FOB  1883.  . 

TabU  ihowing  the  produot  of  each  prineifial  crop  of  the  eweral  Stales  named,  the  jfieJd  per 
aoref  the  total  aoreage^  the  average  price  in  each  State,  and  the  value  of  each  crop  for  l^. 


Products. 


Quantity 
produri'd 
in  1883. 


Average 
yield  per 


Number  of 

acres  in 

each  crop. 


Value  p«r 
bnsh«-l,  I      Total 
pound,  or;  TalnaUon. 
ton. 


VAIVS. 

Indian  com bnshels. 

Wheat do... 

Rye 50  •• 

OaU - do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


1,062,800 

014,300 

30,718 

2,665,000 
240,866 
846.080 

8,210,206 


810 
14.2 
116 
81.6 
210 
117 

nio 


80.867 
43.263 
2,468 
84,679 
10.876 
20,770 
70,666 


00  82 
140 
95 
45 
00 
56 
40 


1,214,038 


L13 


1,083.958 


10  60 


Total. 


XXW  HA1CP8HIEI. 

Indian  com bnshels. 

Wheat do... 

Bye do... 

Osts do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


1,868,600 

181.700 

29,767 

1, 038. 000 

74,800 

74,200 

8,489,286 

146,978 

697.499 


86.0 
118 
11 
84.8 
20.4 
118 
111.0 
1.864.0 


1.847,126 


81014 

11,600 
8,280 

20,097 
8,072 
4;  668 

81,489 

m 

001684 


82 
188 
08 
47 
81 
08 
48 
18 
10  76 


Total., 


7)5,702 


$871,496 
800, 02J 
81176 
l,lfi«,gO 
191 886 
190.844 
1945,263 


12,747,847 


20, 041  '^ 


1.U1170 

280,746 

X7.688 

481510 

41000 

1.801880 

11977 


0^935.  SMI 
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Tabu  ihowing  (heproduet  of  each  principal  crop,  fc,  for  I883^Continned. 


Producta. 


Quantity 

pn>dac«d 

in  1883. 


AyenMce  |  Ifamber  of 
yield  per     scree  in 
each  crop. 


Valae  per 

bnehel, 

pound,  or 

ton. 


Total 
valuation. 


VXBMOXT. 

Inftian  com bushels. 

Wheat do  .. 

Rye do... 

Oata do... 

Barley do... 

Buckwheat do... 

Poiatoea do... 

Tobacco pounds. 

H»y ions. 


1,817.300 

853. 700 

87.516 

8.M8.600 
279.214 
310.583 

4,708.650 


81.0 
1^4 
18.8 
84.6 
24.8 
17.6 
110.0 


1. 148. 100 


1.19 


Total.. 


lUBaACHUBim. 

Indian  oom bnsbels. 

Wheat  do... 

K\6 do... 

Oata do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tobacco pounda. 

Hay • tons. 


3,080.100 

19,700 

422.410 

734,000 

77,672 

62.415 

4,622.080 

4,088,278 

760,fti5 


86.0 

16.7 

16.0 

81.3 

23.4) 

11.2 

120.0 

1,485.0 

L28 


Total. 


SBODI  IBLAHD. 

Indian  com • bushels.. 

Wheas do... 

Ayo.  .«■■«•*«.••■••••••>•>•■«•••••••  ■••uo.  •■ ' 

Oata do... 

Barloy do... 

Buckwheat do  .. 

Potatoea do... 

Tobacoo pounda., 

Hay tona.. 


414,800 

460 

16,887 

179,100 

21,266 

1,204 

845.185 


82.0 
16^8 
1L5 
80.4 
26.8 
9.6 
12L0 


81,706 


L16 


Total.. 


coHinoncuT. 

Indian  eon bushels. 

Whoat do... 

Hye do... 

Oata do... 

Barley do... 

Buckwheat do... 

PoUtoea do... 

Tobacco pounds. 

Hay ...«« • tons. 


1,710,000 

84,800 

441.303 

1, 100, 700 

14,844 

69.200 

8,625,700 

9,676,824 

625,856 


30.0 

16.8 

14.6 

29.6 

23.9 

8.1 

100.0 

1,176.0 

1.10 


Total. 


•i- 


XXW  TORK. 

Indian  oom • bushels. 

Wheat do... 

Bvo do. 


Oata do... 

Baxloy • do... 

Buckwheat d<tf.. 

Potatoea do... 

Tobacco pounds. 

Uay.. tons. 


17,512,700 
8,080,200 
8,703,816 

43,071,400 
8,649,218 
3.860,684 

88.472.768 
9. 068, 789 
6,058,833 


Teial.. 


ladlaaoom 

Whoa* 

Bye 

Oata « 

Barley 

Buckwheat 
Potatoea 


.bushels. 
,....do... 
, ....do. .. 

do... 

do... 

do... 

.do. 


Tobaooo pounda. 

Hay • tona. 


Total.. 


9,715,100 
3,0fS.600 
1. 028. 976 
4, 266, 800 
4.108 
244,608 
4,276^867 


610.751 


23.0 
10.8 
11.2 
8L8 
24.2 

8.1 

96.0 

1,667.0 

1.82 


2&0 
18.4 
10.1 
82.6 
10.9 
7.0 
97.0 


L20 


68,628 
21,673 
6,822 
102.606 
11. 256 
17.6H6 
42,805 


f0  75 
124 
90 
44 
77 
02 
43 


904.790 


960 


$1,41.5.667 

488,588 

78,764 

1,661.884 

214.005 

192. 561 

1, 977,  691 


11,021.760 


1,225,559 


68.282 
1,180 

20,688 

28,098 
8.248 
5.556 

37,684 

2.814 

628,484 


80 
145 
82 
49 
82 
80 
56 
18.2 
16  40 


16, 921, 310 


1, 631, 280 

28,566 

846,884 

854,760 

63,609 

49.983 

3,532,365 

533,053 

13,676.914 


781.968 


18,110,862 


13,947 

80 

1,873 

Q.883 

808 

126 

6,985 


86 

140 
88 
48 

88 
86 
60 


852.155 

644 

18,146 

85.968 

17,651 

1,088 

507,111 


71,060 


16  60 


1.848,182 


09.200 


2.825,879 


57.101 

2,171 

80.802 

87,141 

626 

10.977 

36.257 

8.145 

568.960 


81 
125 
82 
48 
75 
82 
53 

18.5 
16  80 


1,885,100 

42.876 

861.868 

628.836 

10.758 

73, 149 

1, 921, 621 

1,292,871 

9. 575, 697 


751,680 


761,423 
780,124 
241.685 

1,844,637 

857.668 

290.896 

400.758 

6.440 

4,962,158 


9,144,788 


846.971 
154,000 
101.488 
130,678 
249 
86,026 
44,081 


608.959 


1,321,647 


15, 192. 175 


78 
1  11 
73 
40 
76 
86 
39 
13 
10  60 


12,784.271 
8.919,072 
1,946.748 

16,828,660 
6. 486.  on 
2, 080. 146 

16.004,880 
1,178.943 

68,565,247 


128.744,279 


65 
110 
75 
40 
76 
90 
55 


6,314.815 
2,269,960 

771. 732 

1. 706. 320 

8,190 

220.147 
2.351,721 


18  75 


8.897,626 


22,035,711 
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Table  $how%ng  the  product  of  each  principal  cropj  fc,  for  1883— Continned. 


Article*. 


PEXKBYLVAMIA. 

Indian  com bashels. 

Wheat do... 

Rve. do. 


OatA do... 

But  ley do... 

Ruck  Wheat do... 

Potatoea *do... 

Tobaoco poooda. 

Hay • tona. 


Total 


DKLAWABS. 

Indian  corn bnahela. 

Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tobacco poiinda. 

Hay toua. 


Totid. 


KABTLAKD. 

Indian  oom bnahela. 

Wheat do... 

Rve do. 


Onta do. 

Barley do... 

Buckwheat do... 

PoUtoea do... 

Tobacco pounda. 

Hay .- tona. 


Total., 


VIRGINIA. 

Indian  com buahela. 

>7hoat do... 

Rye do... 

Oata do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tnbacco pounda. 

Hay tona. 

Cotton balea. 


Totid. 


KOBTH  CAROLINA. 

In<Uancom bu«hela. 

Wheat do... 

Rve do... 

Oata do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tobacco pounda. 

Hay tona. 

Cotton 

Total 


SOUTH  CAROUNA. 

Indian  com bnahela. 

Wheat do... 

Rve do. 


Oato do... 

Barlny do... 

Buckwheat do... 

Potatoea do... 

Tobacco pounda. 


n.iy  . 
Cotton 


.tona. 


Quantity 

produced 

in  1883. 


37, 857, 400 
20,043,800 

4,  049,  fiOS 

38,193,200 

578,496 

2, 407. 233 
10,185.440 
36,322.099 

8.286.286 


Average 

yield  p^ 

aorcb 


Xamberof 

acreein 
eachorop. 


Yalneper 

boahel, 

pound,  or 


8.822,200 

966,700 

6.668 

517,600 


6,515 
292,810 


56.613 


16.251,200 

7, 577, 000 

814. 640 

2,023,800 

6,514 

117.  HOO 

1,656,564 

31,570,793 

843,626 


26, 868. 700 

8, 352,  mo 

324,368 

6. 275. 600 

18.600 

169,065 

2, 443. 428 

67, 865, 972 

835,894 

17,300 


28, 692, 200 

4. 2:10, 800 

304,274 

6.142,000 

2,677 

49,086 

1,812.985 

29.048,213 

96,484 

896,200 


11, 107, 800 

1, 186. 200 

,  32,832 

S,5U,000 

18,223 


179, 100 


8,050 
469.600 


27.0 
13.2 
10.1 
30.0 
21.0 

9.8 

80.0 

1.268.0 

1.20 


18.0 
10.8 
7.9 
28.9 


15.2 
70.0 


1.15 


23.5 
13.1 
11.8 
2a2 
26.4 
11. 1 
78.0 
778.0 
1.20 


14.0 

9.0 

6.4 

10.0 

15.4 

10.0 

60.0 

522.0 

1.18 

.81 


11.5 
5.9 
6.1 
&7 

10.1 
&8 

66.0 

484.0 

1.15 

.88 


8.0 
5.2 
4.1 
9.8 
14.9 


50.0 


1,402,127 

1, 518. 474 

402,219 

1, 247. 868 

27,556 

251,369 

202,318 

28,870 

2,738,572 


7,810,1 


212.346 

93,860 

840 

21,664 


428 
4.183 


48.142 


882.463 


t.970 


1,010,199 
928.089 

50.335 

628.434 

1,211 

16,925 

35,412 
129.996 
284.656 

55,786 


4,050,043 


2,494.077 

717, 100 

64.266 

503,890 

265 

6^068 

20.199 

60,000 

88,806 

1,060,548 


5, 091, 049 


1,388,481 
218,500 

8.0U 
862,805 

1,224 


8,582 


8,050 
1.618.069 


2,604.675 


f0  67 
108 
70 
40 
73 
85 
45 
12 

10  45 


Total 
valuation. 


$25,364,458 

21,6r7.304 

2,834.716 

15,277.2«0 

422,302 

2.097,149 

7.283.448 

4,858.652 

84, 841.  €89 


50 

1  U 

60 


18  00 


61 
1  06 
62 
88 
75 
80 
45 
M.I 
18  20 


113,Ga!,997 


1, 911. 100 

1,073,037 

4.001 

207,040 


4,886 
137,6:>1 


734,669 


4.672.854 


2.288.112 

8. 031. 630 

195,077 

789,2>>2 

4,88.5 

94,240 

745,454 

2.052.103 

4,636,863 


66 

105 
75 
47 
80 
78 
00 
08 
11  70 
42  50 


65 
117 

82 

51 

80 

76 

68 

12.5 
10  77 
48  60 


73 

1  30 

125 

63 

90 


18  00 
44  00 


iJigiliz'ed  by  KJU 


24,736,635 


16,121,230 
8,770.440 

243.276 

2,940.5%! 

14,880 

131. 8n 
1,466,M7 
6^429^278 
a.  989. 960 

735,250 


39,791.764 


18.649,9r« 

4,950,036 

323,305 

2,822,420 

2.143 

86,777 

802.796 

2,C81.0OT 

1,688.504 

17,321,  70» 


42.468L727 


8.108.694 
1.477.069 

41.0(0 
2.232,720 

16.401 


152,233 


281650 
20.681,400 


22,718.200 
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Table  sluwing  the  products  of  each  principal  crop,  ^c,  for  1883 — Con  tinned. 


Products. 

Quantity 
pHMliiceU 
in  1U83. 

Avernce 

yield  per 

acre. 

Number  of 
acrealn 
each  crop. 

Value  per 

bushel. 

pound,  or 

ton. 

Total 
valuation. 

OKOBOIA. 

Indian  com bnabels.. 

Wbeat do... 

Rye do — 

Oafe do.... 

Barley do — 

KneVwhcat               .  --.-     --  do 

24. 61  .\  900 

2, 574.  UOO 

W:,  500 

7,018.700 

23,023 

8.7 
5.1 
5.4 
0.0 
13.8 

2.829.415 

504,900 

20, 554 

780,682 

1,06C 

$0  67 

1  20 

1  16 

53 

1  00 

$16, 492. 6.^3 

3.  OMI,  890 

16.>.3T0 

3,930.473 

23,023 

Potatoes 

do.... 

565,348 

61.0 

9,268 

80 

486,199 

Tobacco. 

pounds.. 

tona.. 

Hay 

18.700 
762,500 

1.20 
.26 

15.583 
2,872,748 

13  50 
44  00 

252,450 

OottoB X. ...... 

balea.. 

83,110,000 

Total 

7,040,816 

57, 650,  C47 

IDA. 

bushels.. 

* 

FLOR] 

Indian  com  ..•.•»».».- 

3,399.200 

as 

809,914 

.            82 

2,787,344 

Wbeat 

do.... 

Bye 

Oata 

Pcriey 

do.... 

do.... 

do.... 

8.695 
604.500 

4.9 
9.6 

737 
51,528 

i  30 
79 

4.678 
398,556 

Bsekirbeat         

, .....do.... 

Potatoea 

do.... 

159, 808 

88.0 

1.816 

90 

143,827 

Tobacco 

pounds.. 

tons.'. 

bales.. 

Hay 

Cotton 

283 
68.900 

i.23 
.23 

280 
267.799 

is  00 
45  00 

8,670 
2,650,800 

Totnl 

712,024 

5, 988, 678 

kMA. 

busbeU.. 

do.... 

..........  .....do.... 

do.... 

do.... 

do.... 

AULBJ 

ladianooni 

yiM-t 

By* 

Oita 

Barley 

Baekwbaat     

26.189.800 

1,437,500 

32.203 

4, 517, 300 

6.739 

11.5 
6.2 
5.4 
10.6 
10.6 

8,277.838 

276.450 

5.099 

427.109 

636 

64 
1  16 
130 

57 
100 

16.761,152 

1,653.125 

38,644 

2. 674, 861 

6,739 

Pocatoea 

do  ... 

587.598 

00.0 

8.903 

90 

528,938 

Tobacco     

,,.,,,. pounds.. 

Hay 

tona.. 

14,712 
680.400 

1.30 
.24 

11,317 
2,610.420 

14  25 
44  50 

209,656 

Cotton....... 

bales.. 

28,082.800 

Xotal 

5.018.262 

49. 825, 805 

HFTL 

bushels.. 

MIMXM 
Indian  ootn.. 

25,257,100 

247.500 

5,347 

8,142.400 

13.5 
5.0 
6.0 

11.5 

1,870.902 
49.500 

374, 236 

63 
1  20 
1  30 

60 

15.911.973 

Vbeot 

do.... 

297.000 

WT!:;::;:;::::.:... 

Oata. 

do.... 

do.... 

6.951 
1, 885, 440 

Bariey            

................do.... 

Backwbe^* 

do.... 

Potalooa     

..., do.... 

518,049 

63.0 

8,223 

85 

440,842 

Tobacco           

pounds.. 

tons.. 

Hay....           

13,643 
901,300 

i.85 
.40 

io.ioo 

2,278.521 

14  00 
44  00 

191.002 

CoOoi 

bales.. 

39. 057, 200 

' '  *  -*"  * 

Totokl 



4,592,372 

58,389,908 

▲HA. 

bushels.. 

LOUIS] 

ladian  com           

13.  ISO,  600 

14.2 

924.693 

066 

8,666.196 

Wheat...    - 

do.... 

Rye^.       ;::.::.. 

do.... 

7.680 
475.000 

6.3 
13.9 

1.224 
84.006 

135 
65 

10  368 

o2.  .::;,.::. .. 

do.... 

308, 7U) 

Bwiey..::::.:::...... 

Boekwbeat              .... 

do.... 

do.... 

Potatoea.    ".I 

do.... 

449,625 

76.0 

5,995 

80 

859,700 

Tobacco 

............  pounds 

Hay ',',"'"", 

.............. T.tons.. 

41,209 
490,200 

1.35 
.53 

30.525 
031,900 

13  25 
44  00 

546.019 

S&n;:;:::;;;::;;;;; 

bales.. 

21,5^800 

Total 

1.028.483 

31, 459, 883 

A8. 

bushels.. 

ladlancom 

63.146.800 

4,801,000 

57,855 

9,489.800 

127.080 

17.6 
8.5 
1L5 
22.8 
17.0 

8.608.862 
506,000 

5,040 
416,096 

7,463 

60 

1  00 

1  05 

51 

75 

37, 887, 780 

wwt     

do.... 

do.... 

4,801,000 
60,748 

oii.  ;;:;;:;  1 

.•.......•..••.  do.... 

4. 889, 543 

»«»v.           . 

do.... 

•  05;272 
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Table  Bkoiving  the  product  of  each  principal  crop,  ^c,,for  1883 — Continued. 


Produota. 


Quantity 
produced 
in  1883. 


Avenige 

jield  per 

acre. 


Namber  of 

acres  in 
each  crop. 


Valne  per 

bnabel, 

pomid.or 

ton. 


Total 


Texas— Con  tinned. 

Bnckwheat bnsbola. 

Potatoof do  .. 

Tobacco pounds. 

Hav tons. 

Cotton bales. 


492,000 


8,215 


90  90 


107. 249 
1,118,000 


1.88 
.87 


77.717 
8.084.923 


10  00 
44  00 


r443,610 
49.inM9 


Total. 


7. 063, 815 


97,95«.7SS 


ABKAXBAS. 

Indian  com bnsbels. 

Wbeat do... 

Rys do  .. 

Oats do... 

Barley do... 

Backwbeat do... 

Potatoes do  .. 

Tobacco pounds. 

Hay tnns. 

Cotton bales. 


80, 458,  500 

1,410,400 

27,027 

8, 225, 400 


17.5 
8.1 
6.1 

14.4 


1, 740. 872 

232.200 

4.419 

223,961 


53 

1  03 

95 

50 


1<t,141,945 

1,458.883 

25,678 

1,612,706 


717. 278 

1, 100.  000 

36,  :ifi5 

518, 500 


62.0 
478.0 
1.40 
.44 


11.560 

2,3«W 

25.989 

1,188,545 


72    I  516.440 

a  71  96,700 

10  75  301. 138 

44  00  S2,»4.000 


Total. 


8.429.856 


48,056.491 


Indisn  com bnsbels. 

Wbeat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do  .. 

Potatoes do  .. 

Tobacco ponuds. 

Hay tons. 

Cotton bales. 

Totid 


64, 2.^9, 000 

7, 408, 800 

190,100 

6,997,700 

45,490 

29,674 

2, 404, 647 

28. 5:^8, 602 

244.843 

310. 700 


20.0 
5.6 
5.8 

11.9 

14.6 
5.5 

63.0 

710.0 

1.80 


3,212.952 

1, 823, 000 

35,779 

586,490 

8.118 

5.357 

38,169 

40, 221 

188. 311 

807,602 


44 
02 
73 
88 
71 
72 
43 
06 
10  00 
43  00 


WHT  flBOXHIA. 

Indian  com bnsbols. 

Wbeat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes ....do... 

Tobacco pounds. 

Hay tons. 


14.294.000 

4, 257, 000 

149.985 

2, 020, 800 

11,731 

226,200 

2,264.058 

1, 952. 872 

279, 124 


K8 
10.0 

8.6 
15.6 
20.9 

7.0 

87.0 

475.0 

1.30 


6.841,038 


888.233 

425,700 

17.410 

129,829 

561 

32.451 

26,034 

4,108 

232,608 


18 

1  08 

75 

40 

80 

80 

47 

10.5 
8  40 


Total. 


.|    1.456.929 


KKNTUCKT. 

Indian  com bnsbels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


24.0 

7.7 

7.8 
16.8 
22.1 

9.4 
80.0 
743.0 

L30 


Total. 


omo. 

Indian  com bushels. 

Wbeat do... 

Rye '..do. 


Oats, do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco IK>unds. 

Hay tons. 

Total. 


78.560,000 

25,884.000 

282,240 

29,560.000 

938.441 

180,804 

16,452,815 

29,947.536 

8,220.342 


26ul 
10.0 

9.0 
33.9 
16.0 

8.3 

99.0 

932.0 

L40 


8,258,410 

1, 248, 390 

90.787 

422,628 

20,390 

1,213 

53,105 

230,116 

208,260 


42 

96 
68 
87 

90 

43 

8L 

9  76 


5,688.389 


8. 818, 480 

2,588,400 

31.245 

871,250 

58,562 

21.881 

166.185 

32.126 

2,300,244 


28,2n.9in 

6.816,(^ 

138,839 

2,6S».m 

83,238 

2I.36» 

1.033.986 

J.  717,316 

2.448,430 

13.S60,1« 


66,496,518 


7.871,831 

4,587,860 

113.481 

808,119 

9.388 

180.  on 

1,064,138 

308^  0» 

2,344,613 


16,898,518 


81,844.751 
6^131.170 

4m  4n 

^81^888 

18,216 

1.8281906 

14,71I.«i7 

2,639.688 


4T 
99 
60 
35 
75 
90 
40 
06 
050 


64,510.8 


34.578,10; 

6,988^998 
30.888,149 
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Table  Bhowing  the  product  of  each  principal  cropf  ^c,  for  1883— Continned. 


FrodncU. 

prooooea 
In  1888. 

Ayerage 

yloldpw 

more. 

Number  of 
noTM  in 
each  crop. 

Value  per 

bushel, 

pound,  or 

ton. 

Total 
raluatlon. 

MICUIGAN. 
IsdUn  com bnsheU.. 

21.412,300 
25,  Oil,  000 

221.705 

20,061,800 

1,070,186 

244,858 
11,811,070 

23.5 
14.0 

9.0 
84.6 
21.0 

7.5 
83.0 

Oil,  165 

1,786,600 

22,355 

580,451 
51,371 
82,834 

142,313 

$0  52 
96 
61 
85 
66 
86 
41 

$11,184,306 

Whtftt. ..«-..  «.-•....- 

do.... 

24, 010. 560 

Bj» 

Otti 

BMlej 

Bflekvhoat     

do.... 

do.... 

do.... 

do.... 

' 137!  457 

7.021,456 

701,488 

210, 578 

PBtatOM 

do.... 

4,842,011 

pounds.. 

tons.. 

HtJ 

1,767,641 

1.88 

i,  280, 898 

980 

16,430,061 

ToUl      

4.807,888 

64, 407, 856 

iHA. 

bushels. . 

IKDU 

05, 620. 000 

28,447.800 

2.50.743 

21,804.100 

840,056 

70,784 

8,477,010 

8,471,240 

1,876,005 

27.0 
10.4 

9.9 
29.7 
21.6 

ft7 

90.0 

714.0 

L46 

8,541.482 

2.786,370 

25.258 

717,560 

15,782 

8,158 

04,180 

11,868 

1.285,830 

41 
95 
63 
82 
55 
90 
88 
7.5 
860 

80,204,200 

Whtftl 

Xye 

oiu 

B»riey 

BiokwbMt 

do..-. 

do.... 

do.... 

do... 

do.... 

27,025.410 

162,983 

6.817,812 

187.526 

68,706 

PoUtoet 

9. 797, 41$ 

IWbMOO 

pounds.. 

6S5,848 

Hftj ..•...•••>••• 

tons.. 

16. 961, 058 

Total 

8,485.011 

92.844.951 

018. 

,,., bnshols.. 

_ 

_ 

ILLCff 

Miaiifioni...... 

203,786,500 

22,180.000 

5,099,640 

102,780.000 

876.525 

114,019 

12,978.440 

8,  KM.  462 

4,270,062 

25.0 
10.0 
15.7 
86.1 
20.1 

6.8 

02.0 

556.0 

1.45 

8,151,468 

2, 215, 000 

824,870 

2,848,566 

43,520 

16,672 

141,070 

5.670 

2, 014, 870 

40 
92 

54 
27 
65 
88 
86 
08 
725 

81.514,600 
20.876.000 

WhMt  ...... 

do  .. 

Bjr.;;;;;;;..;;;.. 

do... 

2.753,806 

Bttley 

Boekirbnt 

•  ••«•*••■•■....  uO'... 

do.... 

do.... 

27,750,600 
482,089 
101, 477 

FoUtMs 

do.... 

4.672.288 

T«bioeo 

.....«••...  .pounds. . 

252,487 

H»J 

tons.. 

80.967,950 

Total 

16. 601, 600 

168,868.197 

miir. 

busheU.. 

Utawmi       .*??!?? 

28,579,800 
19.604.900 

2,896.5.10 
40,502,700 

6,061,272 

177.792 

10,127.012 

5,743.828 

2,854.835 

2L0 
118 
14.0 
30.4 
24.1 
5.5 

jnj.o 
4r>o.o 

1.40 

1.122,826 

1,508,000 

170.008 

1.331,392 

251,088 

82,171 

110.  U86 

li,750 

1,682,025 

48 

88 
50 
81 
56 
75 
88 
11 
700 

11. 818, 064 

5!«« 

a::::::;.:::::::":: 

BMl«y 

ItMkirheftt 

do.... 

do... 

do... 

do.... 

do.... 

17,282,812 
1,198.265 

12,555.837 

8,833.700 

183.844 

Pototoet 

do... 

8, 342, 211 

TrtMco 

H»y 

pounds.. 

tons.. 

681,821 
16,488,846 

Total 



6,307,836 

66, 249, 899 

OTA. 

<bushol8 . . 

Itdtenoom 

15. 124, 800 

38, 773. 200 

466.867 

81.447.560 

7,276.040 

80.860 

5,839.000 

20.8 
13.0 
14.8 
83.1 
22.0 
5.3 
100.0 

727,165 

2,597^940 

81,440 

949,200 

818,270 

5,772 

58,390 

43 

80 
50 
28 
47 
73 
27 

6.503,664 

VWt....'.."  '.'... 

do  .. 

27.018,560 

Ryr.;;;;;;;:::.;.. 

do.... 

238,484 

B«l0y 

Jwkwh^at 

P««U)et 

do... 

do — 

do  .. 

do  .. 

8,805,800 

8,419,789 

22,168 

1, 576, 580 

TMttoo 

pounds.. 

•••••....•.•...tons.. 

ST!?;;;;;;;;;;;;.;:, 

2,054,888 

1.35 

1.522.139 

450 

9  246  996 

*       ' 

Total 

6.210,806 

66.826,886 

bushf'ls.. 



^■mrr-.— 

Iftftincora 

169,629.000 

27. 518. 800 

1, 46.1, 076 

68. 40.1. 600 

4, 6.18, 348 

13.\  270 

13. 216, 866 

24.8 
11.3 
11. 0 
31.1 
21.0 
&0 
98.0 

6.980,621 
2,435,300 

122,522 
2,005,569 

211.428 
17,014 

184,866 

82 
80 
43 
26 
45 
80 
28 

54.281,280 
22, 015, 040 

ywtt  _;;;;;;;;;;.; 

do.... 

Bf» ..:;::;. 

do.... 

629,123 

5to...     : 

do.... 

17, 784. 988 

"•ri-y........:;:;" . 

do.... 

2.087,257 

^-'.:::      :. 

do  .. 

do  ... 

108,216 
8.700.728 

T*i»oo.... 

ponuds.. 

.•■• ■■••••...••. tons 

h7^::::;;;'^*t 

4,872.840 

1.30 

3,863.730 

450 

19. 677, 821 

Total 

15,271,050 

120,284,896 
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Table  showing  tJie product  of  eack  principal  erqpf  ^c^yfor  1883— Contiiiiied. 


Frodoctft. 


prodKLMd 


ooh  crop. 


poBBd,  or  tiluuvi 


TqcaJ 


ImliaTittini ^ ^ *_.,bT«h«l«. 

VLlAt  ..........*... ,(t0... 

.do. 


RyA- 


,do. 


Out!  .„, 

B^ley .---^ ,>,,,., dn... 

Burkwbpjit  *... - ^.*,,,«.. do,,- 

PuUtot^n , ..>*■>..**.,-  Jo.. ^ 

H«y ,.,.,..-^ ,toa«. 


23,  K19,  300 
BO^  n7l,  SOU 

a,  MS,  570 


10,1 

!1«L7 
22tS 


:.l,07* 
7\fi«5 

]*mou 


Total 


ladtui  L 


.batb«lt . 
dn... 


do,„ 

B*rl«7 do... 

Buokwheat  -,-.—,.—.,— .^-—.. do,., 

PutktcHii .,--. .do... 

Tob«c«a...., ,„,-..putidd*. 

Haj. .....>...., ..tons. 


{Tzeoo.Boo 

27.  MO,  MO 
347,  4» 
'J7,  7Wt 

ft.wi*saft 


i.  075. 000 


3(7 
115 
17.0 
3».4 

«o.o 


io,5;«.m 


4,7H*T3 
W.TU4 


§M 


1.1MV 


1.4i 


:i;VM,MO 


Totat. 


ItitBllBBl 


31 

M 


an 


M.«tfl 


Ipdliuiconi.., ..,..bmhela. 

"Wheat do.-, 

BjTB. , ,do,., 

OaU do.-. 

BftrtAy * ....„ilft.„ 

UUCltwllQftb ....,-.,. do.,- 

ToUtwB^. , ,.-^ do  ,. 

T^baocio ,,... ...pouDJfl, 

Haj -  looa. 


1.  t2Sp  001 


ToU[^ 


Indfiu)  corn... 

^^o»t-.- 

Eye 

Ottla 

Barlsy 

JJiickwUeat  ,,. 
Potatf If ^fi ...... 

TubdPCo ,. 

H-y 


Ci^UFOnXtA,, 


do,,. 

do.-. 

do... 

do... 

dft ., . 

Ju    .. 

..poumli- 
LdEi4. 


S;4(U.tloa 

!I00.fttf7 
1,E».OOV 
ia)35,a5l 

4^40,000 


».0 

]«  0 
40.0 

10.3 


1»77?;W0 

MO.  lei 

2;0?» 

4'j.  afti 


LfiO 


^IS^OCT 


%  H7, 1 


ft 
n 


SM 


i,3ir7,(:4A 


Total. 


Jnd1«n  (»nt.. 

VhMt 

ByA 

Oata 

Bsricj" 

Bn^kwljciit .. 

Potfttfle* 

Tobk«v 

fl*J 


.bDahola. 

do.-- 

do..- 

do.,. 

do... 

ilo... 

...  do  .. 
--pounds. 


(3.0 
7.0 

11 » 

32.3 

"i.6o' 


]O0.«FT 

A 

2.  7W,  OOfl 

1  M 

SV.tS]^ 

« 

70.»5» 

•• 

f^im 

« 

M«] 

W 

u.#» 

• 

BTl.SOl 

*  isii"; 

lis 

tMLV 


Hia^* 


4,'i<«^t^  I ti*:,<» 


129, 3oy  . 
I3,12S,4w  I 
10,  OM  ! 
4,311,1^ 

MLl3t> 


ToUiI , 

NRVAIIJ. 

Tudtiiu  cam '^ baibelA. 

"WbMt,. .-.,.. ...do... 

Rj* dD.- 

Uati  -H.. do.„ 

Barlpj; * ^,„-,-.doH.. 

Bui^kwb«*t do... 

Pdt^lOPH .--...-*.-,*  .„..--,...-.i)o. . . 

Tobfwoo  —  ^*     --* ,..-...^ poqitil^. 

Bajr.... ,--'' * cvDi. 


31S,210 


31.100 

oft.aoo 


21^)00 
4Ms»40 


[4.& 
:!4.« 

«o,v 


US 

ia.3 


30,0 


4ia^«ia 
*i2»rii7l 


i&o 


!^»4 

7Wi>00 

i.au 

1701,  »0ft 

Aio 
Li,m 


i,ni.»i 


M7 


T.M4 


Total. 


I 


1^31  Ma 


n 

s 


u« 


1  w 


'i 


ltMl< 


ttOitf 


4*9 
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TabU  showing  the  product  of  each  principal  crop,  4-c»,for  1883 — Continued. 


Prodacts. 


COLOBADO. 

Indiaooom bushels.. 

WhtMt do.... 

R\e do — 

Osti do... 

H*rify do... 

Backvheat do — 

PoralOM do — 

Tobttooo pounds.. 

Hay tons.. 


Qnantitv 
prodnoed 
in  1883. 


532,100 

2. 894. 000 

31,046 

1,  20r),  000 

157,  0«0 


506,515 
'l  14,*  505 


Average   Number  of  I\*J"f,W      ^ot-l 
'''^r.'-  e;cTc%?p.  P'S-  val'^ui^oo. 


25.0 
21.0 
17.4 
29.3 
25.9 


85.0 
"i."40 


21.287 
114,000 

1,783 
41,250 

0,064 


5.969 
'81,780 


$0  85 
90 
80 
60 
75 


♦452, 285 

2, 20H.  240 

24.837 

723. 400 

117.810 


65  329, 235 

13  50  I      1*545,818 


Total. 


▲BIZOXA. 

iDdiAo  com basliels . . 

Wheat do  .. 

Rv© do — 

Ostn do  ... 

Barley do — 

Huekwheat  ....r^ do 


54.700 
222, 200 


Pntitoes do  .. 

Tobacco pouuds. 

Hay tons. 


6,0(r0 
330, 775 


Total.. 


DAKOTA. 

Tadiaii  com bushels. 

Wheat do... 

Rye do... 

(hti do... 

liailey do... 

Bocktrbeat do... 

P^htoes do... 

Tobacco pounds. 

Hay tons. 


52,036 

io.Tio' 


20.0 
14.0 


2\0 
18.7 


272. 132 


2,7:^6 
15,  HIO 


5,  433. 625 


240 
17,  713 


52.0 


1,018 


86 
1  05  ' 


47.042 
233,  310 


C2 
73* 


3.720 
241,466 


.85 


12.600 


50,117 


4,915,0.55 

18.2 

16, 128,  000 

16.0 

174, 107 

21.7 

9,000,000 

42.0 

731.  M3 

2:1.5 

2,031 

r,.3 

1, 265, 305 

103.0 

585.200 

1.40 

270.058 

,008.000 

8.014 

210.000 

31,100 

553 

12,285 


418, 000 


Total. 


IDAHO. 

ludiancorn bushels. 

Wheat do... 

Eya do... 

Oata do... 

Barley do... 

l^kwheai do... 


Putatoea do 

Tobacco pounds.. 

Hay tons.. 


Total. 


UOXTAXA. 

Indian  com bnahels.. 

Wheat do.... 

Bye do.... 

Oata do... 

Barley do 

Baekirheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Hay tons.. 


Total. 


XEW  MEXICO. 

Indian  coTB bushels.. 

yheat do.... 

Jye do.... 

^ do.... 

jMlay do.... 

Boekwheat do... 

Potitoea do.... 

Tobacco pounds.. 

Day « tons.. 


1,  958,  010 


80  I 

'is'oo  I 


4?,  349 


45  I 

72  I 
55  I 

28  I 
40  I 
90  ! 


707, 117 


2,211.775 

11, 612, 160 

9:>.  792 

2,  520.  000 

292.  405 

2,638 

379. 607 


3  75        2. 194. 500 


19, 308, 877 


32.500 

682,  500 

13.204 

1.  ]4(»,  000 

339.  591 


269.280 
'  65*526' 


20.0 
1.5.3 
13.1 
37.4 
28.4 


102.0 
"'i.30 


1,027 
44,687 

1,013 
30.  4.'^0 
11, 977 


2.640 
'56,*466 


142,794 


10.040 
942,000 


1, 210,  000 
50,182 


270, 375 

iio.'oii' 


20.0 
16.3 


37.6 

25.8 


105.0 
'**i.20  j 


502 
57,796 


32.200 
1,945 


2, 575 
*02,*220 


! 


930,100 
977,900 


109,800 
58,918 


32,120 
13.*  860 


20.0 
15.0 


17.0 
20.4 


70.0 
"1**26" 


187.238 


46,506 
65, 193 

*il,766 
2,887 


450 

"i'l.'sso 


Total 

28  A— '84 


138. 355 


20.250 
014,250 

11,065 
649,800 
254.603 


8  00 


193.882 
*524.*i66 


70 


2, 278. 000 


0.036 
866.640 


701.800 
36,633 


180.263 


10  50        1.161,072 


83 
1  05 


1  00 

'ii*66 


2, 965. 844 


771.983 
1,026,795 


110.880 
47,180 


82,180 
'i52,*480 


2, 150, 378 
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Table  $kowing  the  products  of  each  principal  crop,  ^o^^for  1883— Cod  tinned. 


Prodnote. 

QoanUtT 

producad 

in  1888. 

Areraee 
yield  per 

aora. 

Knmberof 

aores  in 

aaohcnp. 

Valnepar 

bnahel, 

pound,  or 

ton. 

Totsl 
Ttloatioa. 

UTAB. 

Indinn  com... bnnhnla.. 

280,100 

1.679,400 

22,821 

646.000 

296.886 

21.0 
10.0 
10.8 
22.7 

IS.  340 
83.180 
2.220 
24.060 
12.114 

#0  88 
92 
80 
S7 
67 

f24«.  4«8 

Whuttt 

<lo.... 

1.4VT(U3 

Kyi» 

Oats 

do.... 

.....do 

18.257 
Sll.Ztf 

Harley 

do.... 

198,50 

BuckwhsAt  ..••..••.... 

Potatoes  .....•..••..... 

do  .. 

040,416 

'  io4.*o 

9.129 

72 

683.580 

Tobttcoo*..*..  ■•*..•■.• 

•«......  ....poniids 

Hay 

tons.. 

174,720 

i-'io 

124.800 

860 

G3^M2 

Xots] 

26d,783 

8.540.170 

OTOV* 

bashaU.. 

WABunr 
lodlftB  com...... ...... 

61,400 

8, 182. 700 

23. 130 

2, 4)<0, 40O 

671,064 

28.0 
18.7 
16.6 
89.7 
32.7 

2.672 
170.200 

1.398 
62,540 
20,552 

90 
85 

00 
56 

63 

65,200 

Wheat 

do  ... 

2.705.296 

Kyo 

Oats 

Bat  ley 

do.... 

do.... 

do... 

20.133 

1.364.230 

422,770 

Buckwheat ........  ... 

do.... 

P(if aloes 

do.... 

1,003.530 

110.0 

9.128 

55 

551,943 

Tobacco  .......     ...... 

............pouiids.. 

H*y 

tons.. 

252,460 

L60 

168.800 

ISOO 

8.281.850 

Total 

4H785 

8.408,162 



1N0. 

............  bnsh  els . . 

....... 

WTOM 
Tndian  com    .......... 

W'lieat 

,lo.... 

26,500 

15.2 

1,747 

98 

25.970 

live 

do  ... 

Oats 

Barley 

Buckwheat   ..  ........ 

do.... 

do 

63.000 

80.0 

2,100 

60 

37,800 

do.... 

I^OtAtOCB  ...•■■«•■•■■>.. 

do.... 

104,500 

100.0 

1.045 

68 

71.060 

Tobacco  

,, .....pounds.. 

Hay 

tons.. 

21,450 

1.30 

16,500 

13  00 

278,850 

Total 

21.392 

413,680 

Summary  for  eaek  State,  ehowing  the  produot,  the  area,  amd  tft«  mZm  tf  aoefc 

/or  1883. 


States  and  Teiritoiiea. 


Maine 

ICtiw  Hampshire 
ViTmoMt  .... 
HsssAchnsetts.. 
Khode  lalMDd.... 
Coonf<ct{cat ..... 

New  York 

New  Jersey 

Pennsylvania.... 
I)i*lawnre ........ 

Mnrv'Und 

Virginia 

Norib  (Carolina.. 
Auuth  Carolina.. 

Georgia , 

Florida 

Alabama 

Mississippi , 

Louisiana , 

Texas  

Arkansas 

Tennp"nee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minneoota 


Com. 


Bushels. 


1.062.  MO 

1. 368. 5()0 

1,  817. 300 

2.0301100 

414,  300 

1.710.000 

17. 512, 700 

9. 715, 100 

87, 857. 400 

3,  822. 200 

16,251.200 

20. 8«8, 700 

28. 092,  200 

11.107.800 

24, 615. 900 

8, 899, 200 

26, 189, 800 

25. 257, 100 

13. 180. 600 

63. 146. 800 

30, 456.  500 

64. 250,  000 

14, 294. 000 

78, 201.  800 

73, 560. 000 

21.412,300 

95. 620,  000 

203, 786, 500 

23, 670, 300 

15,124,800 


Acrea.         Yalne. 


80,867 
38,014 
58.628 
88.262 
12,947 
67.001 

761. 428 

846,971 
1.402.127 

212.  &46 

601, 642 
1,910.100 
2. 494, 977 
1.388,481 
2.829.416 

899.914 
2.277,888 
1. 870, 9<)2 

924,683 
8,608,362 
1.740,372 
8. 212,  952 

»».238 
8, 25ii,  410 
2, 818.  480 

911, 165 
8,541.482 
8, 151, 483 
1, 122. 82C 

727,155 


•871.406 

1. 122, 170 

1, 438, 667 

1. 631, 280 

3r>2. 155 

1. 385. 100 

12.784.271 

6,314,815 

25, 864. 458 

1.911,100 

8, 2«8, 112 

16.121.220 

18. 649, 930 

8.108,604 

16,402,668 

2.787,844 

16,761.158 

15.911.978 

8,666.196 

37.  t«7, 780 

16,141.945 

28,*/73,960 

7,67.S880 

32, 844, 766 

84,573.200 

11.184.896 

89. 204, 200 

81. 514, 600 

11,318,064 

6^603.664 


Wbeal 


Bnahela.        Aoras. 


614.800 

181,7«'0 

853.700 

19, 700 

460 

84,800 

8,085.200 

2,06:{,600 

20, 043. 800 

9fl«,700 

7, 577, 000 

8. 852,  800 

4, 230. 800 

1, 136, 200 

2.574.900 


1.487.600 
247.500 


4.301 

1.416. 

7.408. 

4.257. 

9, 612, 
25,884, 
25.011. 
28.447. 
22,160. 
18.804. 
38,778, 


48,263 

11,5<I0 

21.573 

1.160 

30 

2,171 

780. 124 

154.000 

.518.474 

93.860 

626.200 

928. 089 

717.  100 

218,500 

504.900 


▼alae. 


276.450 
49.500 


860.09) 
250.746 
448.  58S 

28,5155 
644 

4iFr5 

8,9ifl^ori 

2, 2iVf>.  9ftt 

21. 647,  :?iH 

1, 07.<.  iC7 

8.0.;!.  «o 

8,770.440 
4, 95".  n-' 
1. 477. 060 
8,  {iSX  ^ 


1.653.1CS 

297.000 


506.000 
232. 200 
1,323.000 
425, 700 
1. 248. 390 
2. 688. 400 
1.786,500 

2.78&s:o 

2.215.000 
1.698.900 
2. 687, 910 


4.5"!  OCV 

6;,P»6,i'» 
4. 597.  r^0 
9.  lai.VTO 
25.625.lfO 
M.010.S*) 
27.05i,4l0 
20.878.000 
l7.2SZ.n2 
27.618.668 
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Summary  for  each  StaUy  Bkouing  the  product,  the  area^  and  the  valuoy  ^o. — ContinQed. 


States  and  Territoriet. 


Iowa  ...... 

^f  iiwoori . . . 

Kauttan . 

NVliroKka.. 

<"alirorma  . 
(>n*;ron  .... 
NVvada.... 

(Vilorailo... 
An/niia  ... 
iMkr.ta.--. 


.MoiilaDa 

N«-w  M.ezico 

Ttah 

^Vjij*bIngton 

\V\ouiing 

India  D  Tfiritory. 


Total 


Cora. 


Bnshela.         Acrea.  Yalne. 


100, 029, 000 

101, 655, 000 

172, 800, 9C0 

101, 278, 900 

2,464.800 

129,  300 

21,100 

&32, 100 

54,700 

4,  915.  055 

32,500 

10,  040 

930, 100 

280, 100 

61,400 


1.551,006,805 


6, 980, 621 

6.  878.  364 

4, 708, 473 

2, 813, 303 

100.607 

5^504 

847 

21.2«i7 

2. 7;w 

270, 058 

1,627 

502 

46,506 

13,340 

2,679r 


$54, 281. 280 

56,  579, 250 

44, 928, 234 

24. 806, 93<) 

2,006,080 

96,975 

8.440 

452.  '285 

47.  012 

2,211,775 

29, 2.'V0 

9,030 

771,083 

246. 488 

55,260 


Wheat. 


Biishela.        Acres. 


27, 518. 800 

28,810,300 

26,851.100 

27, 481,  300 

86,322,000 

13,122,400 

99.200 

2, 394, 000 

222, 200 

16.  t2f:,  000 

682,500 

942,000 

977.900 

1, 571),  400 

3,182.700 

1:0,500 


Vnlue. 


$2?,  015, 040 
20,  00'».  084 
VO.  im.  858 

10,  '.ViU,  910 
36,  3i-2. 000 

11.  810. 100 
109. 120 

2.  20K.  •i40 

'J-.iA,  310 

11.012.160 

014.250 

WJ6.640 

1,0-.»C.796 

1. 453. 048 

2. 705, 295 

25, 070 


•I- 


68, 301,  889  ,658. 051, 485  421,  0^0, 160  I  36,  455, 593     3i3.  (540,  273 


Summary  for  each  State,  showing  the  product,  the  area,  and  the  value,  ^e. —Continued. 


States  and  Teiritorica. 


Kew  Hampshire .. 

Vennoiit 

M  asi»a«h  II  s«tta . . . . 

l:ho<lc  Island 

(Jonoerticnt 

Ke«r  York 

Xew  Jeraej 

PenaaylTanla 

l)iiaware 

IfarrlanA 

Virginia 

Nottfa  Carolina. .. 
Sontfa  Carolina  . . . 

O^orina 

Florida 

AlalMttna 

Mt»^i»sippi 

Lnaiaiaiia 

Texaa  

Arkansas 

TmnKMiee 

West  Virginia.... 

Kentucky 

fihio 

Michigan 

ludiana 

Illinois 

WlMonsln 

Minnesota 

Iowa 

MlMonri 

Kansas 

NVhtaska 

CaiforDia 

Oiegon  

Kevada 

Colorado 

Arizona 

lukoU 

^dalio 

HoDfana 

Kew  Mexico 

Utah 

VTasMngton 

WvoiDioe 

Todlan  Territory . 


Total 571.302,400 


OaU. 


Bushels.  Acres. 


1. 


665,  000 
033,000 
548,600 
734,000 
170. 100 
100.700 
071,400 
265,  800 
193,200 
517.  600 
023,800 
275.600 
142, 000 
544.  000 
018.  700 
504,  5(,0 
617,  300 
142, 400 
475,000 
489, 300 
225.  400 
997,700 
020, 800 
809,  900 
560,000 
061,  300 
304, 100 
780.  000 
502.  700 
447,500 
403,600 
374, 200 
560,000 
630.000 
826,600 
211,800 
212,100 
209,000 
6,000 
000.000 
140.  000 
210. 000 
199.800 
546,000 
480, 400 
63,000 


84,579 

29,697 
102,  505 

23.  098 
f.882 

37. 141 

1,344.637 

130,  873 

1. 247. 868 

U664 
100,823 
628,4  i 
593,8  M 
302.  8(  'i 
780,  082 

61,  5. '8 
427, 109 
274, 236 

34,  006 
416.006 

223,  noi 

586,490 

120,  829 

422.  628 

871.250 

580. 451 

717,  560 

2, 848. 555 

1, 331,  392 

949.  200 

2, 005,  .'iCO 

1,  057. 422 

699, 476 

540, 161 

70,858 

170. 008 

7,344 

41,250 

240 

210,000 

30, 450 

32.200 

11,760 

24.060 

62,540 

2,100 


Value. 


Rye, 


Bushels.        Acres.  Value. 


20,324,962  187,040,264 


81,046 

174.167 
13.204 


22,621 
23.189 


28.068^688 


2, 458 

3,  280 

«,J?22 

26,  g:?« 

1,  .'572 

80,  ^02 

241.685 

101. 4  nS 

402, 219 

MO 

27,809 

50, 335 

64.C66 

8,044 

26,554 

737 

6,099 

884 

1.224 

5,  040 

4,419 

35. 779 

17.410 

00.  7S7 

:n.';4r. 

22,  'M  5 
25,  '2r>S 

324, 870 

170. 098 
31.440 

122.  522 
51,  076 

269,280 

64.176 

29,813 

1,312 

'***i,'783* 

■*"8,'6i4" 
1,013 


S.220 
1,898 


2.814,7M 


wprarnjT 


$29. 176 
27.083 
78.764 

:!!(;,  384 
!r{,i45 

mi,  868 

1, 940, 748 

771,783 

2.834,716 

4,001 

195.677 

243.276 

323,305 

41,040 

165. 370 

4.678 

3J*.  644 

6.051 

10.368 

00, 748 

•J-..  070 

138,  839 

112.4^9 

470, 471 

1(-P.344 

r.<;.457 

102.983 

2,  7rvi.  806 

1, 108,  265 

2:».  434 

620, 123 

313,  968 

1, 695.  895 

359,128 

199,108 

16,173 

24,'837 

95,792 

11,965 


18,267 
30.881 


IMOOli 


rt^H* 
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Summary  for  each  State,  Bhowing  th$  product,  the  area,  and  HievalnOf  ^— ContiniiedL 


Sutes  and  TerritoriM. 


Barley. 


Bushels. 


Acres. 


Yolae. 


Backwheat 


Bushels.        Aoree. 


Mfltne 

>tVw  Hnnipshire. 

Vermont 

MassHohasetta. . . . 

Rhode  iHlaud 

Connect  icut 

New  York 

N«'W  Jiiisey , 

Pennsylvania..... 
r»«OHwai"o   ..!..... 

Mnnlaud 

Vit^jliiia   

Korth  Carolina  ... 
South  Carolina.... 

Georjzia 

t'loriila 

Alabama 

MissiKftippi 

LonUiana 

Texas 

Arkansas 

Tt^nnensee 

Wc8t  Virginia .. . 

Kentucky , 

Ohio , 

Kichigan 

Indiana 

niinoU 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 

Colorado 

Ariiona 

Dakota 

Idaho 

Montana 

New  Mexico 

UtAh 

Washington 

WycHuing , 

Indian  Territory.. 


249,  S!^ 

74,  8(10 

279.214 

77.572 

21.2G6 

14.344 

8,649,218 

4,  U»8 

578,496 


10. 875 

3,672 

11,256 

3,248 

808 

626 

857,6rt2 

249 

27,556 


$199,885 

60.588 

214.905 

63,64)9 

17,651 

10. 7.^8 

6,480,913 

3,190 

422,303 


6.514 
18,600 

2,677 
18,223 
23,0J3 


247 
1,211 

265 
1,224 
1,666 


4,885 
14. 880 

2, 142 
16,401 
23,023 


346,060 

74.290 

310,583 

02.415 

1.204 

89,206 

2,  d6(t.  634 

241.608 

2, 467. 2:^3 

6.513 

117.800 

160.  065 

49,036 


2<^770 
4.553 

17.685 
5,565 

rj6 

10.977 

200.896 

35.026 

251.3*10 

4^8 

10.  £73  ' 

16.  9-J5 

5,933  I 


6,739 


836 


6,739 


127.030 


7,463 


95,272 


45,400 

11.731 

450,  468 

938.441 

1,079,136 

340,956 

876,525 

6,061.272 

7. 276, 040 

4,638.348 

179,982 

347.400 

3,623,880 

10, 135.  854 

885,060 

458, 640 

157,  080 

830, 775 

731,018 

830.  591 

50,182 

58.913 

296,396 

671,064 


8,112 

561 

20,390 

58,562 

51,871 

15,792 

48,520 

251,688 

318,270 

211.428 

8,080 

18,794 

163,800 

625.498 

82,857 

22, 270 

6,064 

17,713 

81,109 

11,977 

1,945 

2.887 

12, 114 

20.552 


32.298 

9,885 

810.823 

703,831 

701, 438 

187,526 

482,089 

8,833,700 

3.419.739 

2,087,257 

89,991 

188,996 

1, 340. 836 

6, 38.'.,  588 

575.289 

866. 912 

117, 810 

241,466 

292,405 

254,693 

36,633 

47. 130 

198,585 

422,770 


29.674 

226.200 

11,353 

180.  dl  4 

244.858 

70,784 

114. 019 

177,792 

80,860 

185.270 

63,756 

27,720 

20,808 

25,806 

8,150 


5,357 

32, 451 

L,21S 

21.801 

82,834 

8,158 

16.672 

82,171 

6,772 

17, 014 

5,728 

2.999 

2,029 

1,161 

610 


2,931 


558 


Total. 


50,136,097      2,879,009     29,420,  i23      7,668,954         857,349        B»Ki,9» 


States  and  Territoriea. 


Potatoes. 


Bushels. 


Acres.  Yalae. 


Hay. 


Tons. 


Acres.  Yaloe. 


Mnine 

New  Hsmpshire 

Vermont. 

Massachusetts.. 
Kb  ode  Inland... 
Connecticut..... 

New  York 

N«»w  Jersey 

Ptnnsylrania... 

DHlaware 

Maryland 

ViriSnla 

North  Carolina  • 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

Louidiana 


8,219.296 

3. 480, 285 

4, 708.  550 

4, 52->,  080 

845. 185 

3,  C25,  700 

38, 472, 768 

4, 275, 857 

16, 185, 440 

292, 810 

1,656,564 

2,448,428 

1,812,935 

179, 100 

565,848 

159,808 

587,596 

518,049 

449.625 


70.856 

81,435 

42.805 

37,684 

6,985 

36. 257 

400. 758 

44,081 

202,318 

4,183 

21,238 

85.412 

20.199 

8,582 

9.268 

1,816 

8,908 

8,228 

5,995 


$3,945,262 

1.500.393 

1, 977. 591 

2,532,365 

607,111 

1,921,621 

15, 004.  380 

2, 351. 721 

7,283.448 

187, 621 

745,454 

1,466,057 

892,796 

152,285 

486,199 

143,827 

528.838 

440,842 

880,700 


1, 214, 033 

597.499 

1,148.100 

766.885 

81.708 

625.856 

6.068,838 

610.751 

8,286.288 

58.518 

848. 8M 

886^804 

98^04 

3,000 

"-IS 
883 

14,712 

13,848 

41,000 


1,088,058 
803,534 
984.790 
623.484 
71,050 
568.060 

4.082.158 
508.080 

2.738.578 
49^148 

884,898 
81,008 
1,000 
15^883 

a,  817 

10,108 
80.981 


$12;74T,)*: 

1HC17SI 

^7H» 
4.m» 


Digitized  by  VjOOQIC 
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Summariffor  each  StaUt  showing  the  product,  the  area,  and  (he  value,  ^-c— Continned. 


SUtes  and  Territories. 

Potatoes. 

Hay. 

Bnshels. 

Acres. 

Value. 

Tons. 

Acres. 

Value. 

TflTU •■> 

492,900 

717,278 

2,404,647 

2,264,958 

4,255,600 

16,452,315 

11,811,979 

8, 477, 010 

12, 978, 440 

10, 127, 912 

5,889,000 

18,216,868 

6, 535, 570 

6,861.520 

3,467.124 

4,440.906 

941,120 

445.815 

606.515 

52.986 

1.265.855 

269,280 

270,875 

82,180 

949,416 

1.008,580 

104.500 

8,215 

11,569 

38,109 

2tt.(»84 

58,195 

106,185 

142,813 

94.189 

141, 070 

110.086 

58.390 

134.866 

75,995 

79. 519 

42.282 

54,829 

11.764 

4.877 

5,959 

1,018 

12.285 

2,640 

2,575 

459 

9,129 

9,123 

1,045 

$443,610 

516, 440 

1.033.998 

1,064,530 

1, 829. 908 

6,580.926 

4, 842. 911 

2, 797. 413 

4.672.238 

8.842,211 

1. 676. 530 

8.700.723 

2, 614, 228 

8.8U7.990 

1, 040, 137 

2,664,544 

658,784 

811.801 

829,235 

42.349 

879,607 

198,882 

189,268 

32.180 

688,580 

651.942 

71,060 

107. 249 

36,385 

244,1*43 

279, 124 

27(»,  738 

8,220,842 

1, 767. 641 

1.876.595 

4, 270, 062 

2, 354. 835 

2,054,888 

4,372.849 

1. 400, 021 

6,075,000 

1, 123. 601 

1,807,045 

315, 210 

129,487 

114,505 

10,  710 

586.200 

65,520 

110.064 

18.860 

174,720 

252,450 

21.450 

77, 717 

25,989 

188,341 

232,  003 

2U8.260 

2, 300,  244 

1,28<>,809 

1.  285, 339 

2,  944, 870 
1  682,  025 
1, 522, 139 
3,363,730 
1,120.017 
3,500,000 

749.067 
871,863 
203.861 
83, 540 
81.789 
12,600 
418,  OiO 
50,400 
92.220 
11,550 
124,800 
168,800 
16,500 

$1, 136,8rK) 

ArkHPfHtf .....■■... 

301.  r<9 

2, 44H,  ilU) 

TVrftt  Virgini* 

a.  ,111  f*v! 

Kfotncky  ...... .......... 

1i,  i.:l:j,  ti.Hi 

Ohio 

30.  r>ii^.  ;'4LJ 

Mich1f;mn   

\a,4AM,Vti\ 

lodiaoa 

:H^a,M  ui^ 

Illinois 

ao.  »iT,  ttMJ 

WisooDsin 

Ul  441j.  ^5 

ICinnesotA ..........^ 

ii.  J  til,  WW 

lo  wa  ..................... • 

it>,r;r«i 

Missouri 

tt.  uo,  i:j7 

KaoMUi ....a 

Vebra^kSr..*.  •.•■■.••tt-- 

C»l»fnrnl^.  --TT.,., 

Ifi.HiHw.trtxl 

OresoD  ..••••••••..••••... 

4.ftld/JSS 

Nerada 

i.7i:^.TMfl 

Colorado • 

\,  U5.  sta 

ArizoD*  ...•••....••■•.... 

13U,330 

DakoU 

3»tlM,600 

Idaho 

h'H.  lao 

HoDtana 

I,  Vii.  PT3 

Hew  Mezieo 

l,Vi,  400 

Utah 

O^.WJ 

Washioffton 

11,  J*iL,MO 

WyomlM 

::76,  S.V» 

Indian  Tftrritorv 

Totid 

208,164,425 

2,289.275 

87,849.991 

46,864.009 

35,515,948 

383,834,451 

StetetandTerritoriea. 

Tobacco. 

Cotton. 

Founds. 

Acres. 

Value. 

Bales. 

Acres. 

Value. 

Maine   

"S^w  HamTMbire .......... 

146,978 

107 

$18,977 

1 

4,038,278 

2,814 

533,063 

i^hodft  Island  . ............ 

Connw^ticnt  ...^..•r««.^.^'r.. 

9,676.824 
9,068,789 

8.145 
6.440 

1,292,871 
1, 178, 043 

jTew  7ork. •...••••••••••• 

Ksw  Jersey.  ....••.....•.. 

PfmmivWanla.... --.----. . 

86,822,099 

28,879 

4,868,662 

miaware  ................. 

Maryland 

81.570.798 
67.866^972 
29,048,818 

40.503 
129,996 
60,000 

2,052,102 
6,429,278 
8. 681. 027 

Tlrginla 

17.800 
898,200 
469. 6U0 
752,500 

58,900 
630,400 
901.300 
490,300 
1,118,000 
518,500 
810,700 

56,786 
1,050,648 
1,618,989 
2,872.748 

257.799 
2. 610, 420 
2,278,521 

981.900 
8.034.922 
1. 188. 545 

807.602 

$78&250 

ITorth  Carolina 

Booth  Carolina. ..••••..... 

17,321.700 
20.662.400 
88, 110*000 

G^oreia ••••.•••.... 

FteriSn 

2.650,500 

AUIwma 

8,052,800 

MwAiaidpDi 

89,657,200 
21.568,800 

LooinUniJr. 

Te^ai......... 

49,192,000 

Arknnitiui ..••....••. 

1.100,000 
28,688.602 

1,952.872 
171,069,155 
29,947,586 

2,800 
40,221 

4,108 

280,116 

32,128 

95,700 

1,712.316 

205,052 

14,711,087 

2,395,803 

22,814.000 

Tennennee ..•••...... 

13, 860, 100 

West  Virginia 

Ketitncky  ................ 

Oh  0 

Miihisan 

Imliana 

8,471.240 
8,156,462 
6,748,828 

11,868 

6,679 

12,750 

635,343 
252,437 
631,821 

Illiqoia 

Wiaeonain 

Jiinn^mntm. 

lova 

Moaoari 

10,540,000 

16^400 

896,900 

86,000 

70.218 

1, 470. 000 

KanMB  X  ^.w     ....  , 

Vebraaka.  CaUlbmia,  and 
f>thfr  States...... 

8,400,000 

8,200 

425.000 

Total 

461, 646, 641 

688»789 

40^456,862 

6^700,600 

16^777,088 

260,684,760 

Digitized  by  V^jOO^  IC 
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TahU  shoiving  ike  average  ifield  per  acre  and  the  price  per  huehelj  pound,  or  ion,  of  farm 

produotB  for  ihe  year  1883. 


Com. 

Wheat. 

Oats. 

Eye. 

Bsrley. 

States  and  TerritoriM. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Bush, 
els. 

Price 

per 

bnsbeL 

Bush, 
eb. 

Price 

per 

bfhel. 

Maino 

85.0 
86.0 
81.0 
85.0 
32.0 
80.0 
23.0 
28.0 
27.0 
18.  u 
28.5 
14.0 
11.6 
8.0 
8.7 
8.5 
11.5 
18.5 
14.2 
17.5 
17.5 
20.0 
24.3 
24.0 
26.1 
23.5 
27.0 
25.0 
21.0 
20.8 
24.3 
27.5 
36.7 
36.0 
24.5 
23.5 
24.0 
25.0 
20.0 
18.2 
20.0 
*J0.0 
20.0 
21.0 
23.0 

79 
80 
86 
81 
73 
6.-> 
67 
50 
51 
60 
65 
73 
67 
82 
64 
63 
66 
60 
!a 
44 
63 
42 
47 
62 
41 
40 
48 
48 
32 
35 
26 
24 
85 
75 
40 
«5 
80 
45 
90 
00 
Ki 
M 
OO 

14.2 
16.8 
16.4 
16.7 
16.8 
15  8 
10.3 
13.4 
13.2 
10.3 
12.1 
0.0 
6.0 
6.2 
6.1 

$140 
188 
124 
1  46 
1  40 
1  26 
1  11 
1  10 
108 
1  11 
1  06 
1  05 
1  17 
1  80 
120 

81.5 
84.8 
84.6 
8L8 
80.4 
29.6 
31.3 
82.6 
30.6 
23.0 
20.2 
10.0 

a7 

0.8 
9.0 
0.8 
10.6 
11.5 
13.0 
22.8 
14.4 
11.9 
15.6 
16.3 
33.9 
34.6 
29.7 
86.1 
80.4 
33.1 
84.1 
28.7 
39.4 
40.0 
25.8 
24.6 
28.9 
29.8 
25.0 

.    42.9 
37.4 
.17.6 
17.0 

.    22.7 
39.7 

1    30.0 

44 

49 
48 
48 

40 
40 
40 
40 
80 
47 
51 
68 
56 
79 
57 

65 
51 
50 
38 
40 
87 
85 
85 
82 
27 
31 
28 
26 
26 
21 
20 
58 
63 
60 
60 

^ 

67 
60 

12.6 

ai 

18.8 

15.0 

11.5 

14.6 

11.2 

10.1 

10.1 

7.0 

11.8 

6.4 

6.1 

4.1 

5.4 

4.0 

5.4 

6.0 

6.8 

11.6 

6.1 

5.8 

a6 

7.8 
0.0 
OlO 
0.0 
15.7 
14.0 
14.8 
11.9 
11.2 
17.0 
16.0 

to 

14.5 

00 

s 

82 

72 

75 

70 

60 

62 

76 

82 

1  25 

1  16 

180 

1  20 

130 

185 

106 

05 

73 

76 

68 

60 

62 

65 

64 

SO 

50 

43 

55 

87 

85 

05 

86 

23.0 
20.4 
24.8 
23.0 
26.3 
23.9 
24.3 
10.9 
21.0 

10  80 

liffTw  Hampshire 

Vermont 

77 

MaaMichnaetta 

« 

Bhode  Inland 

81 

CoBuectlcut    .......... 

7.1 

New  York 

75 

New  JeiBey  ........... 

76 

Peonavlvauia ......... . 

73 

Delaware 

Maryland 

26.4 
15.4 
10.1 
14.9 
13.8 

76 

80 

North  Carolina 

South  Carolina 

80 
90 

QeorfEia 

1  00 

Florida 

Alab<^iYia  .............. 

5.2 
5.0 

1  15 
1  20 

10.6 

1  00 

Miaaisaippi 

IiOxiiMaua. 

Texaa 

8.5 
6.1 
5.8 
10.0 
7.7 
10.0 
14.0 
10.4 
10.0 
12.8 
13.0 
11.8 
10.1 
17.6 
15.5 
18.0 
16.5 
18.8 
21.0 
14.0 
16  0 
15.3 
16.3 
15.  U 
19.0 
18.7 
1&2 

1  00 

1  03 
92 

1  08 
96 
99 
96 
05 
02 
88 
80 
80 
88 
78 
70 

1  00 
00 

1  10 
96 

1  05 
72 
90 
92 

I  0.3 

92 

85 

1          98 

17.0 

75 

Arkansas •••..... 

TennesAee 

14.6 
20.9 
22.1 
16.0 
21.0 
21.6 
20.1 
24.1 
22.0 
21.0 
22.3 
18.5 
22.1 
16.2 
26.0 
20.6 
25.0 

ia7 

23.5 
28L4 
2S.8 
20.4 
'24.5 
32.7 

71 

West  Virginia 

80 

Kentucky 

flO 

Ohio..... 

75 

Mioblgan 

45 

Indiana 

j5 

Illinois 

55 

Wisconsin 

Hlnncsota 

55 

47 

Iowa 

4.'t 

Hissonri 

^ 

Kansas 

40 

Nebraska 

37 

California 

63 

Oregon .•..••. 

65 

Nevada 

80 

Colorado .••.... 

17.4 

80 

75 

Arlsona 

73 

Dakota 

21.7 
13.1 

55 
80 

40 

Idaho 

75 

MontJ»na......... 

73 

New  Iklexico 

¥ti 

Utah 

10.3 
16.6 

80 

00 

07 

Washingtun 

63 

Wyoiuing 

22.7 

42 

11.6 

01 

i    28.1 

38 

12.1 

58 

2L1 

'       5^.7 

1 

Buckwheat. 


8Utes  and  Torri- 
tories. 


Bush- 
els. 


M.ilne 

New  Hampshire  . 

Vermont 

Massachusetts... 
Kbode  Island.... 

Connecticut 

New  York 

New  Jersey 

PennByI«rania 

peiaware 

Haryland 

Virginia 

North  Carolina.. 
South  Carolina... 

Georgia 

riorfia 


16.7 
16.3 
17.6 
11.2 
0.6 
&1 
&1 
7.0 
9.8 
16.2 
11.1 
10.0 
8.3 


Price 

per 

bushel. 


$0  56 
62 
62 
80 
86 
82 
86 
90 
85 
76 
80 
78 
76 


Potatoes. 


Bush* 
tls. 


116 

111 

110 

120 

121 

100 

96 

97 

80 

70 

78 

60 

65 

50 

61 

68 


Price 

per 

bushel. 


Tons. 


$0  48 
43 
42 


Ilay. 


1.12 
.09 

1.19 
56  1.23 
60  '  1. 15 
58  I  1. 10 
30  I  1.2i 
55  ,  1.  20 


45 
47 
46 
60 
68 
86 
86 
90 


1.20 
1.15 
1.20 
1.18 
1.15 
1.00 
1.20 
1.23 


Price 
per 
ton. 


$10  50 
10  76 
0  60 
10  40 
16  ."M) 
16  80 
10  50 
13  75 
10  45 
13  00 
13  20 
1170 
10  77 
13  00 
13  60 
13  00 


Tobacco. 

Cotton. 

Pounds. 

Price      Grose   1  Price 

per       pounds      p***- 

pound.  perarr<r.   powml. 

Centi.                    O^f 

1, 8G4         13.  0 

i 

i.435        is.  2 

, 

1- 

1,176         18.6 
1.667         18.0 

1.258 

12.0 

778 
623 
484 

6^5 
&0 
13.5 

147 
177 
I8f 
123 
74 

OO 

as 

9.4 

9.4 

14.0 

igitized  by 
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Table  ihowlng  the  average  yield  per  acre  and  the  price  per  huehelf  pound,  or  ion,  of  farm 
produoUJor  the  year  lbb3— Continaed. 


StatM  and  Terri- 
toriea. 

Bttckwbeat. 

Potatoea. 

Hay. 

Tobaooo. 

Cotton. 

Baab* 
els. 

Price 

per 

boebel. 

Baab- 
ela. 

Price 

per 

boflbel. 

Tons. 

Price 
pep 
ton. 

Poonda. 

Price 

per 

poand. 

Groaa 
ponnda 
per  acre. 

Price 

per 

ponnd. 

AUbftma 

66 
68 

75 

60 

62 

63 

87 

80 

90 

88 

90 

02 

92 

100 

98 

86 

80 

82 

81 

80 

95 

85 

52 

103 

102 

105 

70 

104 

110 

100 

$0  90 
85 
80 
00 

1.80 
1.85 
1.85 
1  »» 

$14  25 

14  00 

18  25 

10  60 

10  75 

10  00 

8  40 

0  75 

950 

980 

850 

7  25 

7  00 
4  50 
4  50 
6  50 
3  75 

8  50  ' 
12  50  , 

12  75  1 
18  25  1 

13  60  1 
13  00  , 

8  75 
800 

10  50  1 

11  00 
8  60 

18  00 
18  00  ' 

190 

192 
252 
187 
218 
191 

Ointe. 
9.0 

MiuiMippi 

9.1 

Louitiaoa 

9  2 

Texan  



8.6 

Arkansaa 

72     1. 40 
i3       1    an 

478 
710 
475 
743 
933 

8.7 
6.0 
10.5 

a6 

8.0 

as 

TfUDi's^fe     ........ 

***5.*5* 
7.0 
0.4 

a3 

7.5 

a7 

6.8 

5.5 

5.3 

H.0 

11.1 

9.2 

10.3 

22.2 

l&O 

$0  72 
80 
90 
60 
86 
90 
80 
75 
73 
80 
75 
84 
80 
90 
90 

&7 

WVst  Vlreinia 

47 
43 
40 
41 
33 
80 

1.20 
1.30 
1.40 
1.88 
1.46 
1  4<( 

Kentucky 

Ohio  

Miobinn 

Indiana 

714 
556 
450 

7.6 
8.0 
11.0 

IIUboIb 

WiMonnin 

88  1  1.40 

27  '  1.  35 

28  i  1.  80 
40  '  1.  25 

•52  '  1.40 
30     1.50 
60     1.50 
70     1. 55 
75     1.55 
65  I  1. 40 
SU       .85 
30  1  1.40 
72     1  an 

Minnesota  ........... 

Iowa 

Mi**onri 

684 
415 

&5 
12.5 

K.iDsaA 

f 

Xebnwka 

California 

Ok'Koq 

Xevada 

Colorado 

Arizona .- 

Dakota 

5.8 

00 

Idaho  

Montana 

70 
1  00 
72 
55 
68 

1.20 
1.20 
1.40 
1.50 
1  nn 

XfwMexioo 

rub 

WaahinKton 

Wyoming 

.<..*.. 

a. 

82 

91 

42  '  1.32 

8  19 

707 

9.0 

166 

9.0 

Table  ehatcing  the  average  caeh  value  per  acre  of  farm  producte  for  the  year  1883. 


SUtea  and  Torritoriea.    Com. 


Maine* , 

New  llanipabire. 

Vinnont 

Mflosaohnsetta  .. 
Rhode  IsUod.... 

ronn<»rliout 

Xew  Vork 

New  JeiM-y 

Peunnylvauia  ... 
DfUiware  ....... 

MArjrUnd 

Vlridnia 

N'tthCarolins.. 
iMmth  Carolina.. 

(rMHgia 

Hori»m 

AliKirna 

Mi-ii-.Rsfppl 

Lniiiiiana 

T.x:i» 

AikMnaaa 

TeLaeiuiee. ...... 

West  Virginia  .. 

EeDtncky 

Ohio..... 

Michigan 

ladiaaa 

niinola 

Wl««wDain 

Minneaota 

low.* 

M=%  ...,H 


Wheat.     Kyo.   |  Oata. 

I ,1 


128  70 
•JO  52 
24  46 
28  00 
27  20 
24  30 
16  79 
18  20 
18  00 
9  00 

11  98 
8  40 
7  47 
5  84 
5  83 
0  07 

7  36 

8  50 

9  37 
10  50 

927 
8  80 

12  88 

10  08 
12  27 
12  22 

11  07 
10  00 
10  08 

8  94 
7  78 
9«8 


$10  88 
21  80 

20  34 
24  21 

21  42 
19  75 
11  43 
14  74 
14  26 

11  43 

12  88 
045 
690 
6  76 
6  12 


5  98 
600 


8  50 
628 
5  15 

10  80 
7  31 

9  90 
13  44 

9  88 
9  20 
10  82 
10  40 
904 
889 


$11  87 

8  46 

12  42 

13  04 

054 

11  97 

8  06 

7  57 

7  07 

4  74 

7  01 

480 

6  00 

6  12 

0  26 

6  87 

6  48 

780 

850 

12  07 

5  79 

3  87 

645 

5  80 

5  40 

6  14 

643 

8  48 

700 

7  40 

5  12 

eie 

114  17 
16  30 
15  22 
15  34 
14  59 
14  21 
12  h2 
18  04 
12  24 
9  56 
7  88 
4  70 

4  44 

6  17 

5  04 

7  74 

6  04 

6  90 
908 

11  63 

7  20 
4  52 
6  24 

6  03 

11  86 

12  11 
9  50 
9  75 
942 
9  27 

8  87 

7  17 


B»rlcy^^j;^. 


$18  40 

16  :)2 

19  10 
10  60 
21  HS 

17  17 

18  15 
12  84 
15' 33 


19  80 

12  82 
8  08 

13  41 
18  80 


10  60 


12  75 


10  37 
16  72 
15  25 

12  00 

13  65 

11  88 
11  05 
13  25 

10  76 
9  85 

11  15 


$9  18 
10  11 

10  91 
8  06 
8  16 
604 
6  97 
6  30 
8  83 

11  40 
8  H8 
780 
6  16 


8  96 

5  00 
8  46 
7  47 

6  45 

7  83 
6  05 
4  12 
887 
6  40 
882 


Potatoea. 


$55^^ 
47m 
46  20 
67  20 
72  60 
53  00 
37  44 
53  35 
36  00 

82  90 
86  10 

41  40 
44  20 

42  50 
62  46 

79  20 
50  40 
53  05 
60  00 
64  00 
44  64 
27  09 
40  80 
34  40 
39  60 
34  03 
29  70 

83  12 

80  86 
27  00 
27  44 

84  40 


Tobaooo. 


$177  36 


189  43 


158  73 
216  72 


160  98 


60  60 

41  76 
60  62 


41  61 

42  57 
49  92 
68  93 
74  57 


53  56 
44  45 
49  55 


Hay. 


$11  76 

10  04 

11  42 
20  17 
18  98 
16  83 

12  81 
16  50 

12  54 

14  96 

15  84 
18  81 

13  39 

13  00 

16  20 

16  00 
18  52 
18  90 

17  88 

14  63 
16  05 
13  00 
10  08 
13  68 
13  30 
12  83 
12  41 
10  51 

080 
6  08 
6  H. 
8  12^ 


58  18 
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Table  i^cwing  (he  average  cash  value  per  acre  of  farm  producte  fitr  ike  pear  1883— ConVd. 


StetMADdTexTitoriea. 

Com. 

Wheat 

Bye. 

Oata. 

Barley. 

Book, 
wheat 

Pototoes. 

Tobaoco. 

Hay. 

-R-antaif 

$9  64 
864 

20  82 

17  62 
9  96 

2125 

17  20 
8  19 

18  00 
18  00 
16  60 
18  48 
20  70 

$13  66 

10  85 
18  00 
14  S5 
20  13 
20  16 

14  70 

11  52 

13  77 

15  00 
15  75 
17  48 
15  89 

14  90 

$6  29 
560 
6  65 

12  32 

**i3'92* 

"ii'93* 
11  79 

"■«*24* 
14  94 

$8  27 
800 

14  06 
18  04 
17  84 

17  58 

15  50 
12  01 
21  32 
21  81 
10  20 
12  94 
21  83 

18  00 

$7  40 
8  18 
10  21 

17  48 
16  48 

19  42 
13  66 

940 
21  80 

18  83 
16  82 
16  41 

20  60 

$7  73 
824 
19  98 
14  40 

"'4*77' 

$4160 
24  60 
48  60 
66  00 
7125 
55  25 
41  60 
30  90 
78  44 

73  60 
70  00 

74  88 
60  50 
08  00 

,^» 

Nebraska 

*$5183 

525 

Callfimiia 

18  75 

Oreffon  .••..•....•.•... 

19  78 

Nevada 

»M 

Colorado 

1190 

Arivooa  .«••.. 

1165 

Dakota' 

^     55$ 

Idaho  

194a 

Mimtana 

itm 

New  Mezloo 

USB 

TJX^h 

504 

Washiagton 

itu 

WyomlM ............. 

16  90 

Indian  Territory...... 

United  State* 

963 

10  66 

702 

927 

12  38 

780 

38  37 

63  84 

10  SI 

*  AU  other  Statea  and  Territoriea. 


d  ffeneral  mmimary,  ehwoing  the  eeHmated  qwiniiUee,  nv/mher  of  aeree,  and  aggregate  tuk^ 
of  princ^l  orope  of  the  farm  in  1883. 


Prodnota. 

Qoantity  pro- 
daoed. 

Nomberof 
acres. 

Talis. 

Com 

bnshela.. 

1.651.066.896 

421, 080. 160 

28,058,583 

571.302.400 

50,136,097 

7,668,954 

208.104,425 

68.801.889 
86.455.593 

2.314.754 
20.324.962 

2.379.009 
857.349 

2.289.275 

$656, 061. 4» 

Wheat.^ 

Ry© 

Oats 

...... ..••.• .....do.... 

do.... 

do.... 

883.649,272 
16,  too.  W 
187, 040.au 

Barley 

Buckwheat 

Potatoes 

do.... 

...... ........... uo «... 

do.... 

29,420,40 

6,wa.9W 

87,849.901 

Total ^ 

2.837.483,514 

132.922.831 

1.368, 615.  nS 

Tobaooo 

Hay 

Cotton 

pounds.. 

tous.. 

bales.. 

451,545.641 

46,8414.009 

5.700.600 

638,739 
35, 51.%  948 
16.777.993 

40.45Si3C 

383,)^.  4^1 
250,59i750 

Grand  total 

Table  elwwing  the  eetimated  average  yield  and  oaeh  value  pew  acre,  and  price  per  huekel, 
pound,  or  ion,  of  farm  producU  for  the  year  1863. 


Prodnota. 


Ayerage 

yield  per 

acre. 


Indian  com  .bnshela. 

Wheat do... 

Rye do..., 

Oats do..., 

Barley do... 


22.7 
1L6 
12.1 
2&1 
21.1 


Average 

irlce 

bnsh( 


prtotX' 


ATorage 

▼alnepei 

aor6. 


$0  42.0 
9L0 
68.0 
33.0 
58.7 


$9  63 
10  56 
7  02 
9  27 
12  88 


Prodnota. 


ATerage 

yield  per 

acre. 


Book  wheat,  boahela. 

Potatoes do  ... 

Tobacco. .  .pounds . . 

Hay tons.. 

Cotton bales.. 


8.9 

9L0 

707.0 

1.82 

.84 


Arerage 

price  per 

bnaheL 


Artntf 

ralneptf 

acrs. 


I 


$0  82  1 

4i 

9 

8  19 

14  9S 


|7» 

mn 

63M 

10  » 
43  90 


FARM  AKni ALS. 
NU^^tBERS. 

The  larjrest  increase  of  nnmbers  during  the  past  year  ha8  been  of 
stock  cattle.  In  the  South  there  lias  beeu  a  slight  decrease,  caused  h.v 
the  movement  to  Texas  and  the  Indian  Territory,  to  swell  the  numbers 
driven  to  the  plains  and  mountains,  which  have  become  the  great  pas^ 
ure  lands  of  the  United  States. 
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The  namber  of  cows  is  steadily  increasing  with  increase  of  population, 
and  is  largest  in  the  more  rapidly  growing  Western  States. 

The  increase  in  horses  has  been  large,  and  not  confined  to  any  sec- 
tion, though  largest  beyond  the  Mississippi,  in  the  newer  States  and  in 
the  Territories  beyond.  A  slight  enlargement  of  the  number  of  mules 
is  indicated. 

The  numbers  of  sheep  have  slightly  decreased  in  the  older  States,  in 
sympathy  with  the  tendency  to  decline  in  values  of  sheep  and  wool ; 
bat  the  deficiency  has  been  made  np  by  some  enlargement  of  flocks  in 
the  Territories. 

(The  aggregate  numbers  of  each  class  of  stock  are  thus  compared  with 
those  of  the  previous  return : 


stock. 

1888. 

1884. 

InoreMe. 

Hones • • 

10. 8^8.111 
1. 871,  U70 
13.125,685 
28,048,077 
48, 237. 281 
48,270,086 

11,169,683 
1,914,126 
18.501,206 
29,046^101 
50,626,626 
44.200,898 

831,572 

Mnles 

43,747 

MUchoows 

869, 521 

Ornn  ttnA  ntliAr  Ofttilfl t 

1,000,024 
L  889. 835 

Sheep 

Swine.. 

980  807 

The  drain  of  cattle  from  Texas  to  supply  the  West  Indies  trade,  the 
shipments  to  New  Orleans  and  other  points  by  rail  and  steamer,  and 
the  drives  north  through  the  Indian  Territory,  have  taken  all  the  annual 
increase,  and  caused  a  slight  reduction  in  the  number  remaining  in  the 
State,  if  the  returns  accurately  represent  the  numbers. 

The  movement  westward  from  the  other  Oulf  States  may  have  been 
facilitated  by  the  drouerht  prevailing  in  that  section.  Many  correspond- 
ents assign  this  as  a  cause  of  reduction  of  numbers  by  sales  and  drives 
towards  Texas. 

While  the  movement  of  cattle  from  Georgia,  Alabama,  and  Missis- 
sippi is  mainly  to  Texas,  there  is  also  a  similar  movement  within  that 
State  towards  the  cheaper  land  along  its  western  borders,  as  well  as  the 
usual  movement  across  its  northern  boundary  to  the  pastui'e  lands  of 
New  Mexico,  Colorado,  Kansas,  and  other  grazing  States  and  Terri- 
tories. In  Austin  County,  Texas,  a  decrease  in  the  number  of  cattle  is 
reported  as  the  result  of  heavy  losses  last  winter;  while  a  report  fh)m 
Bexar  County,  in  the  same  State,  mentions  the  severity  of  the  present 
winter  as  a  cause  of  suffering,  the  stock  being  already  considerably  re- 
duced in  condition.  In  Williamson  County:  '^Decrease  is  due  to  large 
numbers  being  driven  further  west,  to  better  range."  In  Callahan 
County:  ^< Decrease  is  caused  by  removal  of  many  to  range  further 
west,  the  moving  made  necessary  by  the  largely  increased  settlement." 
Matagorda:  ^'Decrease  is  due  to  large  sales  for  E^ansas  drives." 

Another  movement  of  neat  stock  westward  is  that  of  calves  from  the 
Ohio  Valley,  and  from  more  eastern  States.  From  Shelby  County, 
Kentucky,  come  reports  of  "large  numbers  of  young  cattle  shipped  to 
the  West."  Michigan  reports  indicate  a  decrease  fi^m  sale  of  fat  cat- 
tle and  movement  of  younger  stock,  on  account  of  the  failure  of  the  corn 
crop.    Portions  of  Minnesota  report  the  same  cause  of  decrease. 

So  sharp  has  been  the  competition  for  stock  by  the  great  cattle  syn- 
dicates of  the  mountains,  formed  by  a  combination  of  Eastern  and 
£uro2)ean  capital,  that  the  movement  towards  the  great  district  cov- 
ered by  New  Mexico,  Colorado,  Wyoming,  Montana,  and  other  Terri- 
tories lias  been  general,  drawing  stock,  young  or  old,  or  all  ages  indis- 
criminately, irom  all  sections  of  the  East  and  from  the  Pac^o  coast 
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Iowa  and  Missouri,  States  not  yet  fnlly  occupied,  have  ftirnished  re- 
cruits for  this  mountain  army  of  occupation.  Tlie  correspondent  for 
Holt  County,  Missouri,  reports  that  "large  numbers  are  sent  to  Ne- 
braska for  ranch  stock.'^  The  report  from  Iowa  County,  Iowa,  says 
that  '<a  great  many  young  cattle  have  been  sent  to  Nebraska,  aud 
fewer  are  fed  than  usual." 

It  is  gratifying  to  observe  that  in  the  Southern  States  there  is  un- 
usual interest  in  stock  improvement,  and  many  reports  are  made  of  the 
introduction  of  Shor^horn8  and  Herefords  for  beef,  and  fiolsteins  and 
Jerseys  for  milk. 

There  is  evidently  abroad  in  the  land  a  desire  for  better  breeds  and 
better  methods  of  feeding  and  treatment,  more  general,  probably,  than 
at  any  previous  period.  As  prices  advance,  and  the  difference  in  stock 
value  between  scrubs  and  animals  that  honor*  their  pedigrees  becomes 
more  generally  apparent,  better  blood  and  feed  will  be  more  appre- 
ciated, and  greater  care  given  to  cattle.  And  as  prices  advance,  and 
margins  for  profit  ilre  closer,  the  economies  of  feeding  will  be  more  in- 
quired into,  scieutitic  aids  invoked,  and  some  effort  made  towards  sav- 
ing the  one  hundred  million  dollars,  more  or  less,  unnecessarily  lost  iu 
feed  consumed  ^^for  fuel,''  on  account  of  exposure  to  wet  and  cold, 
avoidable  by  provision  of  shelter  and  suitable  warmth  for  fattening' 
animals.  Corn  and  hay  are  the  most  expensive  materials  for  shelter 
that  can  be  used  in  the  protection  of  fattening  cattle. 

VALUES. 

There  has  been  an  increase  in  the  values  of  horses,  mules,  and  all 
kinds  of  cattle,  with  a  considerable  decline  in  the  prices  of  swine,  aud 
a  small  falling  off  in  the  values  of  sheep.  The  comparison  of  average 
values  with  those  of  last  year  is  as  follows : 


stock. 

1888. 

IHL 

IToTnes ..-• - 

$70  50 

79  49 

30  21 

21  80 

2  68 

6  75 

|74  U 

MulfH 

t4  2S 

Milrh  cows 

91  r 

Oxen  and  other  cattle 

a  58 

She^p 

2  S7 

Swine 

617 

In  the  case  of  swine  prices  are  always  fluctuating  from  various  causes, 
the  principal  being  the  ups  and  downs  in  com  values.  The  home  con- 
sumption rules  the  price  of  corn,  which,  therefore,  varies  with  the  pro- 
duct made;  and  stock  hogs  and  pork  products  sympathize  with  these 
fluctuations.  It  sometimes  happen8,a8  in  some  places  this  season,  that 
the  abundance  of  corn  which  must  be  consumed  at  once  has  increase*! 
prices  of  stock  hogs  above  the  probable  relative  value  of  the  hogs  when 
ready  for  market,  because  of  their  comparative  scarcity. 

The  corn  failure  of  1881  made  pork  very  high  in  1882,  while  the  larger 
harvest  of  that  year  has  had  some  effect  in  reducing  the  value  of  swine. 
Very  low  rates  for  swine  or  hog  products  cannot  be  expected  while  the 
corn  supply  is  below  an  average,  as  it  has  been  since  188J.  The  reduc- 
tion in  exportation  of  com,  by  reason  of  the  high  price,  cannot  add 
much  to  the  home  supply :  and  the  loss  in  exportation  of  pork  products, 
both  from  high  prices  and  hostile  foreign  legislation,  is  not  a  sufficient 
factor  to  make  pork  as  cheap  as  in  the  era  of  surplus  com  prodnctioD. 

The  effect  of  the  reduction  of  the  tariff  on  wool  is  refeired  to  veiy 
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^nerally  throughout  the  farming  portions  of  the  country,  and  it  is  a 
cause  of  discouragement  also  in  Texas  and  in  the  other  pastoral  districts. 
In  most  places  the  feeling  of  discouragement  has  not  been  permitted 
to  assume  the  phase  of  a  panic,  causing  slaughter  for  pelts  and  tallow. 
A  feeling  has  prevailed  that  from  favorable  legislation,  or  other  causes, 
jmces  may  rally,  which  has  exercised  a  conservative  influence  towards 
retaining  flocks  a  little  longer.  A  small  further  decline  might  precipi- 
tate a  disastrous  panic  among  wool-growers.  In  some  places  there  has 
been  a  dispersion  of  flocks.  In  Walworth  County,  Wisconsin,  sheep 
Lave  been  sold  by  thousands.  Statements  of  decrease  from  this  cause 
come  from  the  extreme  West,  from  Iowa  and  Missouri,  as  well  as  from 
more  eastern  States. 

In  some  parts  of  Texas,  the  low  price  of  wool,  as  a  cause  of  discour- 
agement, is  supplemented  by  the  rising  value  of  land. 

The  losses  by  dogs  are  an  ever  present  and  almost  universal  cause  of 
complaint. 

Table  shotcing  the  estimated  numbers  of  animals  on  faiins,  total  value  of  each  kindf  aud 
average  pricff  January^  1884. 


Horeee. 

Hulei. 

*• 

States  and  Tcnitories. 

Number. 

ATerage 
price. 

Value. 

Number. 

Average 
price. 

Value. 

Kftine 

88,  .509 
49.385 
76,880 
61, 429 

0, 7f.8 
47,223 
628.  8r.3 

89,  .'.74 
557.  020 

21.  9U9 
122.  TH8 
225.  897 
137,055 

GO.  948 

102.  ep.-^ 

27,  2n2 

119,727 

120.204 

110,710 

SSO,  063 

161.455 

274, 704 

126,  510 

370.  028 

724,414 

408, 005 

593, 131 

1,  028, 094 

881,296 

806,309 

891. 173 

701, 702 

522,  945 

284.  753 

252,  595 

142,222 

39,  326 

94,000 

8.628 

84.  240 

29.252 

45, 885 

17,139 

48,510 

68,994 

16,885 

fseai 

70  76 

78  36 
104  72 
102  C^ 

VH  70 
o:»  48 
1()3  (>0 
fiO  31 
93  57 

83  85 
73  32 
77  21 
06  C8 

84  37 
yr,  30 

73  07 
75  29 
r,9  74 
38  87 

r.«  9r> 

71  L'4 
70  25 

74  'tS 
b3  ():» 
8j  33 
77  13 
77  33 

81  93 

82  00 
7G  08 

60  59 

72  .^7 
77  59 

61  33 
63  10 

55  47 
65  89 
57  00 

79  52 

56  00 
55  07 
43  50 
47  87 
68  68 
50  00 

$7,285,170 

3,  938  948 
0.024.317 
6,  4:J2, 845 

1,  000, 976 

4,  660, 910 
00,  042, 884 

9,  226, 122 
53.  7.33, 275 

2.  058, 446 
10,295,774 
10.562,708 
10.582,017 

5,  892.  4  .".3 
8,  6C4.  377 
2.320,331 

8,  8-J().  2fJ8 

9.  Or>C,  935 
6,610.  14:> 

34,557.819 

9.517,772 

19,509.913 

8,  887,  3*i7 

27,411.07* 

CO,  l<v.^.^^3 

34.  m,.  007 

45,748.194 

79,  502.  509 

31,  239,  581 

25,124,718 

68,  002.  498 

4-2,  510. 124 

.•57.  9.-10. 119 

22,  093. 9^5 

15.  491.  (Ml 

H,  974.  2l)H 

2,181.413 

6, 193.  600 

491,790 

6,  698,  765 
1,638.112 
2,  526,  887 

745,  646 
2,822.174 
4,738,508 

816. 730 

304 
80 

300 
249 
46 

555 

5.  082 
9,286 

23. 909 
4,001 
12,839 
84,002 
64,749 
09.718 

139,  053 
11,221 

127,  221 
139. «  58 
7.5,  WO 

140.  121 
Hil\729 
178,  191 

6.  .'i49 
113.785 

21.601 

5.  006 

52,815 

12.3,265 

7, 423 

9.K^ 

48.  06(5 

194.917 

75,  (i73 

24. 1».'"»8 

29.  765 

2,917 

1.406 

7.  200 
1,075 
8.872 

796 

1,022 

10,183 

8, 1.52 

874 

$81  44 

80  00 

90  00 
115  00 

112  00 

110  00 

111  19 
121  14 
110  74 

113  30 

112  12 
B8  41 

84  32 

102  80 

96  60 

97  .50 

92  22 

91  20 

89  19 

69  30 
60  It 
77  59 
79  94 

79  35 

90  46 

103  90 

85  81 
m  26 

90  23 
99  83 

91  89 
74  F8 
91  55 
94  13 

80  18 
73  81 
87  01 

93  70 

70  00 

98  33 

72  00 

73  17 
53  77 
62  73 

86  87 

tJ.-\  7j^ 

New  nampshlre 

7.  l-ill 
L-7.  filO 

Vftnnont 

HsAsachnBetts 

Rboile  Ltlund 

Conuwticat 

>'ow  York 

^y,  m.H. 

Xew  Jemey .- 

1  y:i  f'vifl 

2  ^^i7  r.f^i 

Drlaware 

-jrt'f  ::y,i 

Marylsnd     .•.•.......•...»T.r 

3.<31J,  .VJJ9 

Vlrjrtnla.l 

yoTth  Carolina 

'i.HH.  OW 

Soatli  Carolizia 

13,  iUi\   1^ 

'Jw^rjfia.. ,. 

Florida 

1    Iti-V  7^1 

•Alab&iiin  ....  ........■....••■ 

11(732  'E;jt 

•Mh<ls»ippi 

]  '^4  0H2  OVO 

I-«>ui0iAua  ....■•..••....•••••• 

0^  7(11  21^ 

T^xa*        

rv,  kil  JJ75 

^\rl(aiiMii 

7  lO'J  <JS3 

1  f^OCSWO                 .   .......... 

)3h  StV'!  NO 

W«'8fe  Virtrinia   

Keatucky 

iK  ^"•^f  ^10 

Ohio                         

1.  f*.'>4, 0*rt 
4,  M2  olft 

M  il'hiir^Il  .        r.T--r-T --■ 

IndiaDa 

lUlnoia 

Minnftiiotjh             .   .   .  ....r,r- 

0S3  G^'Z 

lowa 

4,410  li^:, 

^liftAOiiri 

14.  .595  3h5 

KUD^flK 

6,  K72.  9:J3 

Nobttinko  .....   .............. 

2,  34'.>  k07 

CalifoniiA 

2.  JJ>«)  a.'iH 

' >i»»Con ... 

215,304 

NofMla    

r:--'  3:50 

^'olorado. ............ ......... 

C74.  G40 

A rizona 

75.  2,50 

l>akota 

380,  734 

LlAho 

57, 312 

Montana 

74.  780 

Kew  Mexico 

547,  540 

Utah 

197, 725 

Wufhlnjiton 

75,050 

Wyomlnir 

MinlWttoiT       -..o^o- 

Total 

U.  169. 088 

74  64 

833.734.400 

1, 014, 120 

84  22 

161,214,976 
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Table  ihowing  ih$  e$iima1ed  numhera  of  animah  on  fami$,  loial  vaUe  of  tack  Jnnif  and 
avtrage price,  January,  1(^84— Con tiuued. 


Milob  oows. 

Oxen  and  other  catUa. 

SUtetandTerrltoriet. 

Number. 

Average 
price. 

Talne. 

Number. 

Average 
price. 

Value. 

Kalne 

162,005 

05,157 

23U.  317 

160.226 

21,882 

121.006 

1, 510,  904 

164.566 

884,351 

27.842 

124.750 

24S,3.'43 

234.330 

137.763 

841.048 

46,054 

279.6rt8 

274,829 

153.  452 

6«57. 501 

257,752 

813, 742 

161,378 

8H720 

781,906 

404,078 

5(4. 793 

900, 984 

582.734 

843,864 

1.085,077 

e74,565 

620. 033 

255,544 

220.708 

6.^  016 

16,029 

43. 114 

13, 057 

75,937 

15,862 

14.239 

16.743 

38,473 

4^632 

4.583 

$34  50 
82  62 

31  00 

38  60 
85  50 
33  42 
36  33 

39  33 
36  CO 

35  60 

36  2.% 
22  85 
17  00 

22  33 

19  04 
14  30 
16  .M 
16  75 

20  43 
24  50 

21  67 

23  53 

81  06 

82  28 
36  50 
36  44 
85  00 
85  00 

32  50 
31  50 

31  75 
28  00 

33  60 
33  00 
38  00 

36  00 

37  33 

40  60 

32  50 

33  37 
37  50 
37  00 
35  00 

35  12 

36  50 

83  00 

$5,592,277 

8, 104. 021 

7,139,827 

6,168.701 

776,811 

4. 044. 021 

54.891.142 

6.472.381 

32,420,30& 

991. 17? 

4. 522. 187 

6.600.316 

3.9hS.763 

3.076.248 

6,493.554 

658.572 

4.617.819 

4. 603, 386 

3,135.024 

16,353.774 

5.586.486 

7,379.212 

6.012.401 

9.886,862 

2M,  542. 854 

14. 724. 602 

17,667.755 

31.634.440 

17. 313. 856 

10.831.716 

34.451,195 

18.887,820 

17. 704.  M9 

8. 432. 952 

8, 386, 904 

2.362.176 

598,363 

1.750.428 

424.352 

2.534,018 

594.825 

526,843 

586.005 

1.851,172 

1.605.568 

149.589 

188.919 

141.784 

187. 933 

108.393 

18,427 

113.440 

886,041 

69.947 

875.094 

26.  .'.23 

139,^02 

436.8-JO 

419.508 

216,880 

610,811 

560.000 

480.100 

420.499 

271,603 

4,277,700 

420,876 

468.084 

889.610 

498.888 

1.017.820 

491,792 

851,355 

1, 442. 344 

682.748 

427.084 

1,955,810 

1,835.082 

1.805.200 

1.868.500 

609.500 

635.600 

218.360 

772.660 

201,000 

270.000 

204.750 

672,600 

690.568 

•  132.180 

230.876 

897.000 

520.000 

$32  03 
83  44 

82  91 
34  71 
88  51 
34  97 
37  34 
87  67 
31  75 
82  54 

26  41 
20  55 

10  84 

11  75 

11  75 
9  18 

1138 
10  81 

12  22 

17  51 

18  66 

16  74 

25  6C 

27  65 
29  42 

27  90 

26  85 

28  04 
26  67 

25  56 

26  00 

22  62 

27  12 
26  44 
20  15 

26  21 

27  15 
26  47 
20  00 
26  60 
26  00 
26  16 
20  01 

23  88 

24  84 
26  15 

17  00 

$6, 051. 978 

Hew  HaiDDflliirB .............. 

4.i4l,2o7 

V^imout ...•»....•..... 

6. 1HK7J 

Ifnitsarbtifietts 

8,76-J.a21 

Rhode  Island 

517.074 

Councrtlcnt. ......  ■••......... 

8.966,i«7 

Vtw  York 

33.084.771 

X6W  Jersey 

2.627.000 

?ennsvlvaiiiA ....... .......... 

27.812.NI9 

Ddaw'srv 

863,123 

Marvlaod  ..................... 

8,688,025 

ViriSnJft 

8,976,651 

Vorth  Csrolinft.. 

4.517.467 

Sotitb  CarDliiui 

2.548,340 

Georela • 

7.177,029 

yiorld* 

5,140,800 

Alabama 

5.439.533 

Mississippi 

4.54S..'iM 

liOnlsiaiia ■••.. 

8.818,969 

Texas •••■■■..■ 

iZw.^ 

Arkansas 

5,748.166 

7,808.2l€ 

WestVirslnia 

7.400,106 

EentQoky. 

18.794.253 

Ohio 

2i^»U.264 

Ificbisan 

18,765^238 

Indiana 

22.858.8RS 

Ullnois 

40.443.336 

'Wisconsin 

18.208.756 

Minnesota 

161816.267 

Iowa ■•■■.  *■.... 

50.851,060 

Missouri 

30.199.553 

Ransas ■.•.•.. 

87.837.824 

Nebraska 

36.183.140 

California 

17.786,K5 

Orezon*. •>•>•••....• •■»... ..>• 

14.038.076 

Nevada 

5.828.474 

Colorado 

20,449.063 

Arizona..... .......... ........ 

4,000.000 

Dakota 

7.222,314 

Idsbo 

5.823.500 

Montana......  ......  ••........ 

17.585,216 

New  Mexico 

18.818.146 

Utab 

8, 157. 7W 

'Wasbinfcton  .••••• 

6.722.540 

Wyoininff 

2S.4S6.550 

Indian  Territorr... ........... 

8,840.000 

Total 

13,501.206 

81  87 

423.486,640 

29.046,101 

23  62 

683.229.034 

Sheep. 

Hoga. 

States  and  Territoriea. 

Number. 

Average 
price. 

Value. 

Number. 

price. 

Value. 

Mnine 

577,236 

200.686 

448. 712 

69.346 

21,077 

.'»8, 831 

1,7.32.332 

117,008 

1, 749, 236 

22,077 

172.022 

487.194 

452. 176 

116.476 

543,415 

«».940 

843,925 

$2  82 

3  00 
453 

4  00 
4  04 

3a'> 

365 
4  32 
3  10 
3  25 
3  3.1 
2  58 
I  38 
1  67 
1  50 
1  75 
1  49 

$1,027,806 
629,058 

2, 032, 665 

277.384 

85. 151 

226,499 

6,323,012 
506. 475 

5,580.003 
71,750 
572, 9X1 

1,250.961 
624.003 
194.515 
815, 122 
173.145 
612.448 

71.416 

55.056 

74.864 

80.009 

14,549 

62.406 

736,796 

212,541 

1.092.682 

45.805 

325.418 

820.296 

1.864.294 

578.766 

1.682.116 

313.600 

1.286,  an 

$9  64 

10  94 
864 

13  70 

11  90 
984 
0  14 

11  20 
9  27 
780 
7  54 
4  24 

3  91 

4  18 
867 
2  14 
t  17 

$688,450 

New  Hampshire 

Oirj.  313 

Vermont 

64&  ^:-'> 

MossncIiTi  setts......... 

],99T.3n6 

Khode  Inland 

1T3.133 

Connecticut 

CI  4. 075 

New  York 

6. 734. 315 

New  Jersey 

2.3jJ«,4:i9 

Pennsvlvnniaj.. ....... ........ 

10. 120.  l<>i 

Dflftwarc  ..................... 

357.279 

Mnryland 

2.4.VJ.C:4 

Virpinla 

8.47K035 

North  Carolina 

5.334.S1HI 

Kfixuh  Carolina 

SL  419. 196 

GeoTsia 

^»s^l6s 

Floriila 

871.104 

AUbama 

4,078.181 
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Table  9howing  ike  etiimaied  numbers  of  animaU  on  farm$f  ioial  value  of  each  kind,  and 
•  averagt  price,  January,  1884--Contmued. 


Stotea  ftnd  TorritoriM. 


MisMMippl 

liouiniana......... 

TexM 

ArkaDsaa...- 

TiiinfWM»e 

WeatVirjrinia... 

Etutacky 

Ohio 

ificfa{|Eaii 

IniiiMia 

Illinois 

Wiaconsln 

MiuDeaota 

Iowa 

MiAfloari 

K&Dsaii 

Xebreak* 

California 

Orefcon 

Nevada 

Colorado 

Arizona 

Dakota , 

Idaho , 

Montana 

New  Mexioo..... 

UUh    

Waatiinstoii , 

WTomine 

ladlan  Territory. 


Total 5q, 


Sheop. 


Number. 


7. 


4, 


203.477 
124,084 
956, 275 
227,293 
055, 214 
671, 226 
980.  ICO 
000,036 
412,422 
145. 084 
126, 01)8 
336.403 
275,463 
497, 161 
439.880 
821,709 
333,834 
203.064 
671, 378 
88.^  850 
248,360 
812.700 
182,000 
187,500 
465.750 
435.200 
664.800 
456,800 
608,000 


Average 
price. 


$1  57 

1  67 

2  24 
1  03 

1  79 

2  61 
2  63 
203 
8  01 
2  81 
2  67 
2  38 
2  66 
2  78 
2  00 
2  30 
2  18 
1  90 

1  81 

2  06 
2  16 
2  00 
2  71 
2  50 
2  00 

1  70 

2  30 
2  39 
2  18 


287 


Valae. 


$]60,759 

208. 723 
17, 8.'2,  CiS6 

370, 488 
1, 172,  H33 
1,  751. 000 
2. 577. 837 
14, 650. 106 
7,261,.'i90 
8, 217, 686 
8, 008, 844 
8, 180, 639 

732,732 
1, 382, 108 
2, 878, 760 
1, 889, 931 

727.758 
11, 785.  822 
4.6.54,194 

793, 821 
2. 696, 4.'i8 
1, 625, 400 

493.220 

468,750 
1, 350, 675 
7. 639, 840 
1,297.800 
1, 000, 657 
1,808,640 


119, 902, 706 


Hoga. 


Number. 


1,177,296 

626,627 

2,011,785 

1,  550. 636 

2,127,066 

424. 626 

1, 954.  919 

2. 442, 701 

840.766 

2. 642, 652 

4, 010, 472 

1,046.014 

411,835 

4,800,998 

4, 087,  606 

2,103,725 

1,786,383 

950,160 

184.160 

13,200 

12,342 

9,884 

122, 752 

24, 780 

17, 644 

23.353 

24, 625 

64.827 


44,200.893 


Avemge 
price. 


$3  29 
3  78 

3  82 
8  58 

4  17 
4  91 

4  92 
6  20 
6  10 
6  15 
0  79 

6  08 

5  22 

6  38 
4  74 

7  03 

7  29 
6  66 
4  19 

8  40 

9  50 
6  50 

6  80 
9  20 
9  28 

8  04 

9  15 

7  73 


Value. 


6  67 


t  >73,304 
:.:;88,272 
:  '8?^.0l0 
:. -51,277 
J-, -73,618 
-.'.  B4,9I4 
Ti, '48,201 

!:■■  f  44, 746 
■.128.678 

H.  J 52, 810 

:;  .;3i,i«6 

0,  ;i59,765 

?.  147.  If  9 

30,  (130, 367 

;f>.  175.068 

]  I.TK9.187 

n.  1122,732 

:.  :r77,996 

7  71,630 

110,880 

1 17. 240 

60.996 

>^34, 714 

27, 976 

152,808 

3W.768 

:^4.404 

423.813 


246,801,189 


CONDITION,  DISEASES^  AND  LOSSES. 

The  health  and  condition  of  farm  animals  during  the  antnmn  of 
1883-'84  have  compared  favorably  with  former  years.  Horses  are  best 
cared  for,  being  most  valuable  and  necessary  for  daily  use  in  the  work 
of  the  farm.  Diseases  are  usually  fewer  and  less  fatal  than  in  the  case 
of  cattle  and  swine.  The  disease  known  as  pinkeye  has  prevailed  more 
extensively  than  any  other,  with  comparatively  small  mortality.  Lung 
fever  was  occasionally  reported.  Glanders  and  other  infectious  diseases 
have  been  so  carefully  guarded  against  that  their  occurrence  has  been 
infrequent. 

The  reports  concerning  cattle  are  generally  favorable,  though  the 
usual  losses  from  exposure  and  lack  of  provision  of  feed  in  inclement 
weather  have  been  reported  from  the  South  and  distant  West.  In  New 
England  and  the  Middle  States,  where  care  and  protection  were  uni- 
versal, there  has  been  little  suffering  or  loss.  There  is  more  complaint 
of  loss  from  neglect  and  scarcity  in  Virginia  and  the  Carolinas,  inten- 
sified by  excess  of  rainfall,  which  increased  the  discomfort  and  loss.  In 
the  lower  latitudes  there  had  been  drought  and  short  pasturage  in  the 
autumn,  and  scanty  winter  feed  was  the  rule  over  these  dry  areas,  with 
much  softering  and  loss  of  cattle  necessarily  resulting.  In  Winston 
County,  Mississippi,  it  was  said  that  ^<not  less  than  2,000  died  from 
want  of  proper  pasturage."  In  Texas  comparatively  favorable  returns 
were  received,  though  some  counties  had  been  parched  by  drought. 

lu  Missouri  and  ^kansas  there  were  losses  of  cattle  by  overiiows  of 
rivers. 
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The  condition  of  cattle  on  the  plains  and  in  the  western  mooDUm 
valleys  was  generally  reported  good.  There  was  probably  more  loss 
in  sonthem  latitudes  than  in  the  more  northern  pasture  grouDds.  In 
the  Indian  Territory  losses  from  lack  of  pasturage  and  winter  exporare 
were  severe ;  30,000  head,  in  the  Cherokee  territory  alonci  aa  is  e^ 
mated,  fell  victims  during  the  season. 

LOSSES  OF  OATTLS. 

Tlie  estimated  loeses  of  cattle  from  diseases  of  all  kiitfl^  strra  of 
weather,  the  tit,  or  other  causes,  are  given  in  the  folio  win  [f  tJiblu: 


6ut«a  aiid  TanltoriM, 


Dftttlfil 


Pw  CML ,    ya 


lfata» 

JTbw  UrtinpaMtD- 
Temiouc 

KewTorIt , 

UaIuwhtpi.  ........ 

^HryUjid  .....--, 

VlrfrtDirt 

TJurth  C*Lmllti*„. 
f^qth  CflroLuA.., 

Gfurijift 

yjori.ln 

AlitUium ,  .* 

Tmw  .,„,...,—  . 
ArkafiiAt  ..,.,... 

TenavHA«B * 

WoHt  Vlr^inl* 

KMtgcky., *. 


JbiDjiiJA  ,.. 
hlhiui4  ... 
Wtn<:nnfl!n 

Tuwft 

M]HjnnrL  ... 

>'i'lif  u^k&  .. 
CaliroraU* 

Colnmulu  ... 
DjLltoU 


UtE'll      

Wvoniiji^ *,* 


Tnt&l 


4tH,V5lJ 
334,  MS 

I  ?TR  477 

*.fl4a«fT 


3»i,  Of 


4a.UT,U7;  II 


Ldi* 


Tlieso  animnlH  are  mainly  lost  by  expoftiiro  to  irinlcr  wetthfcntWr 
(hnii  by  di.^eiise^  nnd  losj^e^  are  most  numfroufl  in  Uie  npgl<MHOf  ^ 
>\MnteT  weatlitr  and  in  the  pai^toral  or  nmrh  bflt,  Tliey  arp*  (Iwfffc** 
of  lower  value  tiiiiii  tJio  averjitre,  and  the  heaviest  lossei^  arr  In  rtV* 
of  lowest  valnatioup  At  two  thirds  the  avorago  value  of  catUe  «  ^*^ 
uarjr  Ittst,  the  loi^  would  exceed  $30,OUOjW0* 
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PERCENTAGE  OF   niGn-GRADB  CATTLE. 

The  following  table  gives  the  total  number  of  cattle,  with  the  esti- 
mated  i)ercentage  of  high  grades,  or  cattle  of  more  than  one-half  pure 
blood  of  all  breeds  of  thoroughbreds.  It  is  not  assumed  to  be  abso- 
lutely correct;  it  may  be  difficult  to  obtain  exact  proportions  by  local 
estimates.  It  is,  however,  a  fair  consideration  of  the  estimates  of  cor- 
respondents, made  for  each  county  respectively,  and  is  entitled  to  be 
considered  the  result  of  the  deliberate  judgment  of  a  body  of  practical 
formers  upon  this  important  question : 


SUtM ana  Tinitoriet. 

Total  number 
of  cutUe. 

Uigh. 

Pep 
ceut. 

grade  cattle. 
Xonibur. 

Vttne                

3.M,  OU 
235.941 

2(:h,  U19 

S.-),  3U9 
234,446 

2.  306,  945 
231,513 

1,760,315 
6»,307 
2««.  342 
tS2, 173 
b,-.3.  847 
3.' 4,  ♦»43 
0.'il.8:.9 

7.i;».  7«;h 
ti).'.  :."J« 

4..'.'.,  ((.'»'» 

4,OI.'>,L'Ul 
07h.  0-.'8 
779.  H-JO 
450.  897 
803.  6U8 

1,799.816 
895.  870 

1.3.'.6,  US 

2,  343.  32S 
1.215.477 

770, 1M8 

3.  04(»,  ^S7 

2.  ( or».  ai7 
1.9-J2,  i:« 

l,(i'.»4,044 
830,  208 
6<)  1,216 
234,  380 
815,674 
216, 0.57 
846,  5.37 
220, 612 
68«.  839 
7('7, 305 
170.6.V1 
276,  008 
901,.'>33 
620,000 

25 
21 
20 
32 
34 
31 
20 
18 
18 
18 
15 
14 
11 
10 
9 
9 
8 
8 
7 

10 
9 
18 
24 
40 
40 
10 

:»3 

35 
16 
12 
21 
20 
21 
17 
12 
18 
10 
12 
5 

15 
0 
9 
5 

15 
10 
10 
8 

87.753 

Sew  RftmiMihire 

49,758 

Vermont 

ai.GoO 

IfamurimHMtA 

85,958 

Rhode  lahma  

12,005 

CoDBMltioilt    ................■*.•■••......■••-... 

72,678 

HtwTork .' 

479,389 

Kaw  Jeracv       ..•.....■•.•.•••■■•.•••.■■••.••...•••..••.....•.■ 

42,212 

PHinffVlVJinljl       ......    »rrTTT--r T-T T--TT--T- 

816.  862 

beUware  

9,786 

lf«rvland      

39,651 

Virginia        

95.504 

Korth  Carolina 

71,923 

Soath  Caroliu* 

85,464 

?uX::::;::::;:::::::::::::::::::::::::::::;::::*;::::::::: 

85.667 
54,545 

Alabiinia       .................................................... 

CO  781 

MtMiCHiDDi 

b:>,  026 

20.754 

Texa«    

401,  520 

Arkanaaa 

01  077 

Tfmnaaaeo  

140.  360 

We«t  Tiricliil* 

108,  215 

KMUackv • 

321,413 

o5r.!^:::::;::;:::::.:ii:::::i;:;::!:;:!;;::;::;":;;;:.;::: 

719,026 

Micblfflui 

170, 215 

inSST:: :"':;:::. i";;!!™:ii!*ii!;;i.;.;:::!"!;::;."": 

447, 529 

Iilmoia 

820, 165 

Wiswinilin             

194  476 

UinOfflOla .,.-r-r.,.,r,,.,»-,,,T.,,.,.T,»T rx.^rr 

92,  514 

Liwa 

638,586 

Mla«ouri 

401,929 

KiOMM 

403.64a 

Kebranka 

276,087 

California               

99,625 

Orvcon  

78, 158 

Nevada 

23, 430 

CoJor»do 

07,  S8l 

Arizona  ........................................................ 

10,  803 

Dakota 

51,981 

Idako          

19  855 

Uootana    

61,815 

KewMcjJco 

3.'>,  365 

ruh      

2.'>  .'»98 

Winhlogton  

27,  eoi 

V>oniin|{ 

90. 153 

^in  Territorv 

41,600 

Total  

42,547,307 

18 

7, 723, 530 

mPKOVEMENT  BY  BREEDING. 

An  eflbrt  was  made  to  indicate,  roughly  at  least,  the  value  of  the  im- 
provement already  attained  by  the  introduction  of  European  breeds 
daring  the  progress  of  the  experiment  which  is  now  in  full  tide  of  suc- 
cessful operation ;  of  course  it  is  difficult,  and  a  close  approximation 
n»ay  be  impracticable  at  present,  but  the  views  of  our  practical  r^)ort- 
^  properly  consolidated,  may  be  presumed  to  come  near  to  the  tmth,^ 
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At  least  they  are  entitled  to  consideration  and  fair  criticism^  with  the 
confident  expectation  of  deriving  some  aid  in  the  investigation  of  80 
important  a  subject  as  the  valne  of  the  improvement  made  already  by 
the  breeders  of  the  United  States,  which  may  prove  an  incentive  to 
future  effort. 

The  present  value  of  cattle  is  taken  as  estimated  in  Januarv  last, 
which  includes  two  elements,  viz,  the  original  value  of  the  unimproved 
stock,  and  the  percentage  of  improvement  added  by  breeding.  Thus, 
in  Maine,  the  original  value  may  be  represented  by  100,  the  improve- 
ment by  35,  so  that  the  present  value  is  135  per  cent,  of  the  unimproved 
value. 

The  average  value  of  the  improvement  throughout  the  United  States 
is  also  35;  therefore,  of  the  present  value  of  cattle,  $1,100,710,703,  the 
unimproved  valuation  would  be  $819,263,789,  and  the  value  of  the  im- 
provement $287,45  l,916^added  to  the  value  of  our  cattle  by  infusion 
of  superior  blood  during  many  years  of  judicious  and  scientific  practice 
of  enterprising  breeders. 


states  and  TenitorlM. 


Unimi 


umproTe 
valne. 


Valae  of  im- 
provements. 


Per 

cent 


Maine 

New  Hampabire 

Vermont 

Haeaachnsetti 

Rhode  Island 

Connecticut .9.. 


$8.  r24. 706 
5.80H.705 
9,943,807 
7. 35«,  313 
995,296 
6. 16'^,  322 


New  England  . 


38, 981. 149 


New  York 

New  Jersey ... 
Ponnsylvania. . 


62,839.938 

7,000.223 

44  289. 057 


North  Middle . 


114,129,218 


Delaware... 

MHfvInnd.. 
VirgluU... 


1, 394. 209 
5, 905. 020 
10, 644, 501 


South  Middle  . 


17, 944. 830 


North  Carolina., 
South  Carolina. 

Genrfria 

Florida 


6.463.0U 
4, 166, 361 
10, 278.  G34 
4. 714, 937 


Atlantic  South . 


25.622.985 


Alabama.... 
Miaaiwippi.. 
Louisiana... 

Texas 

Arkansas  ... 
Tenneeaee... 


7, 618, 827 
7, 037. 077 
4.852.641 

67. 597, 2()0 
8, 522, 295 

11,001,067 


Cotton  States  . 


100, 629, 757 


West  Virginia . 

Xen  lucky 

Ohio 

Indiana 

Illinois 

Iowa 

Missouri 


Nebraska 

WeiCam  Central . 


Michigan  . . 
IViscuusin.. 
Minnesota. 


Lake  States . 


8. 930, 861 
16,870,011 
41.776,513 
20, 155. 854 
51,782,565 
60, 980, 182 
35, 570,  562 
80, 1)4,  6lD 
31,868,637 


$3,016,647 
1.946.573 
8,380,803 
2, 574, 709 
298.589 
1.848,696 


35 
33 
34 
33 

30 


13,008,109 


25, 135, 975 
2. 100,  067 
15, 044, 000 


43. 180. 102 


460.  Of« 
2. 31M,  102 
3.0Jii.4C6 


6,701.747 


2.  W5S,  177 
1. 4.V,  227 
3,391.949 
],0iy4.435 


8,002,788 


2.438.025 
2.111,303 
1.601,872 
28. 650. 041 
2.612,357 
4.180.401 


S6. 802. 499 


40 
36 


33 
39 

37 


38 


32 

33 
23 


33 
30 
33 
35 
S3 
38 


a,4iQ,646 
6.751.604 
16.710.605  I 
•11,370.783 
20,195,201 
24.372.073 
13,516.813 
16, 428;  144 
12,747,455 


816.007.814 


125,575.334 


3S 
4U 
40 
39 
39 
40 
88 
42 
40 


49 


21.420.047  I 
28.ir2.5t8  I 
16.351,867 


7.060.913 
7.330, 0C8 
b,  396, 116 


65,905.362 


19.795.1 


S3 
76 


Sd 
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States  and  Territories. 


California 

Or»gon 

Kevada , 

Colorado 

Arixooa , 

]>akota 

Idalio 

Hoetaoa 

KewHexico 

Utah 

WaabiDgton 

Wyomiojc < 

Indiaii  Territory 

Eookj  IfonntaiD  and  Pacific  Coaat 

Total 


IlilDDrOVA 

ralao. 


flJ>. 
Vi, 

5, 
17. 

3. 

7, 

4. 
15, 
12. 

3. 

5. 
18, 

6. 


813, 507 
120.  202 
439, 031 
61 ».  120 
8110,  437 
173,  774 
931, 937 
101,710 
417, 372 
550,300 
958,152 
158,568 
800,000 


183, 083, 172 


Talneof  iiu> 
prorements. 


♦6, 340, 322 
3, 280, 050 
1, 0^7.  806 
4,580,071 

584,915 
2,  582,  558 

980.388 
3, 0:0, 343 
1.  986, 779 

958,596 
1,420,050 
5, 447, 571 
2. 0-10, 000 


34, 3  JO,  255 


819, 263, 787  287, 451, 916 


per 

cent. 


32 
25 
20 
20 
15 
30 
20 
20 
16 
27 
14 
80 
80 


26 
"85 


It  should  be  understood,  in  examination  of  these  figures,  that  the 
original  unimproved  stock  of  different  sections  were  very  unlike.  In 
the  Eastern  and  Middle  States  they  were  derived  mainly  from  England 
aod  HoUand.  In  the  Atlantic  States  of  the  South  from  various  parts 
of  Europe.  The  Florida  cattle  are  of  Spanish  origin;  those  of  Texas, 
from  Mexico,  derived  remotely  from  Spain.  There  is  a  vast  difference 
between  the  English  and  Spanish  stock,  an  immense  distance  between 
the  long-horn  and  the  shorthorn  type.  Hence  a  given  i)er  cent,  of  im- 
provement does  not  mean  the  same  in  Texas  as  in  Illinois.  It  repre- 
sents the  advance  made  upon  the  original  standard. 


STOCK  DISTEIBUTIOK 

The  initial  movement  in  American  stock  distribution  may  pro]>orly  be 
reckoned  the  annual  Texas  drives,  by  wliich  the  surplus  of  overflowing 
Texas  herds  is  sent  to  the  Northern  plains  and  the  mountains  of  Col- 
orado and  Wyoming  for  development  of  yearlings  and  two-year-olds  and 
for  finishing  of  older  cattle.  In  1866  a  drive  that  would  be  deemed 
very  respectable  in  numbers  occurred.  In  two  years  following  few  cat- 
tle were  driven,  owing  to  the  opposition,  sometimes  amounting  to  re- 
sort to  arms,  of  the  settlers  of  Northwestern  Missouri  and  Eastern 
Kansas,  which  was  excited  by  heavy  losses  of  native  stock  from  the 
disease  known  as  the  Texas  cattle  fever.  The  numbers  annually  driven 
northward  according  to  the  record  of  the  Kansas  City  Board  of  Trade, 
have  been  as  follows : 


Year. 

Amount. 

Tear. 

Amount 

Year. 

Amount* 

l?re 

200,000 

1872 

850,000 
405,000  1 
106,000 
151, 618 
821,998 
201. 159 

1878 

285  646 

IW 

35,000 
75.000 
350,000 
800,000 
600,000 

1873 

1879 

257,927 
394,789 
250,000 
250,000 
207,000 

J*8 

1  ih74 

1880 

\m 

1  1875 

1881 

1»!70 

i  1876 

1882 

hn 

1  1877 

1883 

The  movement  of  stock  at  Kansas  City  has  been  a  marvelous  growth. 

From  receipts  of  4,200  cattle  in  liS(jS,  4,450  in  1869,  and  21,000 in  1870, 

the  increase  has  been  rapid,  rising  to  460,598  in  1883.    The  movement 

of  hogs  has  been  equally  rapid.    There  has  also  been  a  constant  in- 

29  A— '84 
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crease  iu  tlie  niovemeiit  of  sheep,  though  less  in  volume.    The  receipts 
and  shipments  are  thus  recorded : 

Entire  movement  of  live  etock^ 


Tear. 


1871. 
1S72. 

1H75. 
3 -'70. 
1H77. 
1^78. 
3870. 
IKKO. 

1883. 


Received. 


8hipi»ed. 


Cattle.         llog».      I   Sheep.       Cattle.       Hogs.    <  Sheep. 


I'JO.OOO 
230.802 
227. 600 
207,  009 
IHI.IU 
1H3,  'AlH 
2i:..  708 
176. 344 
211,415 
244, 700 
285,  FC3 
439, 671 
460, 598 


41,036 
104,680 
220.950 
21 'J.  5aa 
5i),  4i:i 
IW,  777 
lOi!.  045 
427,777 
688,008 
670,477 

1.014,304 
063,036 

1, 370, 005 


4,627 

6.071 

6.076 

8,876 

24.  (V87 

66.046 

42, 190  i 

86,700  I 

61.084  I 

60.611 

70,924 

80,724 

119, 180 


100, 4S1 
806,467 
182,246 
106. 619 
120.203 
120,040 
120, 570 
iai.761 
155,831 
104,421 
223,980 
850,012 
887.608 


I. 


1,879 

8. 508 

83,610 

114.560 

15.700 

28.904 

15,073 

01,671 

208,851 

162, 9M 

196,524 

191,325 

313,879 


8,883 

4.2M8 

•7.742 
22.46) 

2«..TJ9 
30.483 
47.782 
36,283 
6I,(»78 
62.61! 
61.5»7» 


The  last  year's  movement  of  horses  and  mules  amounted  to  19,860. 

Of  the  total  number  of  460,780  cattle  received  in  1883, 177,057  came 
via  the  Atchison,  Topeka  and  Santa  ¥6  Bailroad.  The  Missouri  Padflc 
Bailroad  brought  the  largest  number  of  hogs,  419,354  of  the  total 
1,379,401.  The  larger  shipments  of  cattle  were  by  the  Hannibal  and 
Saint  Joseph  and  the  Chicago  and  Alton  roads.  The  receipts  of  last 
year  were  brought  by  the  following  routes : 


Routo. 


Cattle. 


Hogt. 


Sheep. 


Honeaind 
mnlea. 


Hannibal  and  Saint  JoHcph  Railroad »... 

Wabaab ,  Saint  Louia  and  Paoillc  Railroad 

Hisaouri  Pacific  Bailroad 

Union  Pacific  Ri^oad  (Kanaaa  Dlrlaion) 

Xanaaa  Gity,  Leftrenworth  and  Bonthen  TTwiaM 
Railroad , 

Kansas  City,  Fort  Scott  and  Gnlf  HailroaA 

Kansas  City,  Saint  Joseph  and  Council  BlaA  Rail- 
road   

Atchison,  Topeka  and  Santa  F«  Railroad 

Ciiicago  and  Alton  Kailroad 

Cliicai^o,  Rock  Island  and  Pacific  Railroad 

Driven  in  yavda 

Total 


6,576 

9,967 

43,786 

46,001 

04,839 
30,006 

14,889 
177.051 
6,177 
18,433 
18,757 


89.912 

15, 188 

419,354 

102,086 

106,610 
118,464 

235,077 
178,753 
20,676 
10.468 
22,912 


4,920 
2,441 
16,081 
17,066 

17,478 
6,550 

7.699 
36,798 

8,178 

933 

14.506 


575 

ii88 

688 

701 
61# 

405 

1,720 

621 

389 

91516 


460,780 


1.870.401 


119.  fl 


19,800 


CHICAGO  MOVRMENT. 

Twenty  years  ago  the  receipts  of  cattle  at  Ohicago  were  about  a 
third  of  a  million  annually.  In  1876  the  aggregate  exceeded  a  million, 
and  it  has  now  become  nearly  two  millions.  Sheep  are  distribute  in 
smaller  numbers.  The  sources  of  supply  are  indicated  by  the  roods 
that  bring  them  in,  as  shown  by  the  following  table: 

RBCEIPTB. 


Howreceired. 


Cattle.        Sheep 


Cli  IcRGo  and  Korth w cstt-rn  Railway 

Illinois  Central  Railroad 

(  h ion !io, Rock  lalond  and  rariflo  Itnilroad-.-w. 

Chicago,  Bnrlington  and  Quincy  Raili-oad 

Cliicni;o,  Alton  andSnlnt  Louis' Jlall road 

Chiongoand  Baatcm  lUlnoiK  Railroad 

Chicago,  Kilnraakee  and  Saint  Paul  Railway  . . . . , 

Wahaah.  Saint  Lonia  and  Pacific  Railway   

LoniaylUe,  Hew  Albany  and  Chicago  Railroad .  •. 


251.738 

97,407 

271, 411 

565,295 

214,605! 

26,804 

253.243 

160, 686 

36^110 


142, 7:« 

39.908 
56.  ^19 
20l,.rW 
59,l>o 
9,915 
100,332 
46.166 
2.6M 
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How  recelTMl. 


Cafctl«. 


Sheep. 


Micbino  Centml  Haflroftd 

Lake  Shore  tkhd  Mit'hl>;ftn  Sonthern  Railway  . . 
Mrt«l)iir/:h.  Fort  Wayn<>  an«l  Chfcaifo  Hallway 
(1iio«go,  ^iUllt  LouiH  unci  Pittsburgh  Itailway  . 

Riltimore  anil  Ohio  Kitilmail 

CbicagoauU  (iruod  Truuk  lUilwuy 

N»w  York.  Chloaico  and  Saint  LkiuU  Railroad  . 

Chieagoaad  Atlantic  Bailroad 

Drlren  into  jarda 

Total  receipta 


1,741 

0,470 

2,014 

7,811 

2,161 

O:*? 

3,666 

2,009 

1,397 

8,749 

1,104 

8.332 

767 

2,042 

024 

790 

5^182 

2,276 

1.878.044 


740,917 


SnrPMENTS. 


How  shipped. 


Cattle. 


Sheep. 


Chfeago  and  Korthweetem  Railway 

Illinoia  Central  Railmad 

Chicago.  Rook  Island  andPaciflo  RjiHroad.... 
Chicago,  Burlington  and  Quincy  Railruud  .... 

Chicago,  Alton  and  Saint  Lonla  Railroad 

Chicago  and  Baatem  Illlnoia  Railroad , 

Chicago,  Uilwaahee  and  Salni  Paul  Railway., 
Wahaah.  Saint  Loola  and  Pacific  Railway  ...., 
Louie vllle,  New  Albany  and  Chicago  RaUroad 

HichicaD  Central  Railroad      .     

L>ike  Shiire  and  Michigan  Sonthern  Railway . 
Pittubargh.  Fort  Wayne  and  Chicago  Ktulway 
Cbioago,  Saint  Louia  and  Pittaburgh  Railway  , 

Baltimore  and  Ohio  Railroad   • 

Chicago  and  Grand  Trunk  Railway , 

>ew  York,  Chicago  and  Saiut  Louis  Railroad.. 
Chicago  and  Atlantic  Railroad 

Total  shipments 

City  consumption  and  packing 


13, 
20, 

6, 
11. 

5. 

8. 

6. 

4. 
209, 

157, 
O.') 
46, 
0, 
83, 
47, 


5.969 

OK* 

1,125 

1,798 

4.070 

509 

5,998 

3,87i 

110 

5,801 

127.  J«8 

117, 089 

2,561 

6,797 

824 

68,248 

27, 733 


966,768 
912. 166 


874.463 
875,454 


1^8, 8U 


749,917 


The  moTcmont  is  distribated  throagh  the  year,  bat  Ib  most  active 
from  Jnly  to  Janaaiy,  the  heaviest  movement  occurring  in  the  early 
aatunin. 

The  movement  of  hogs,  live  and  dressed,  as  reported  by  the  TJnioii 
Stock  Yards  Company,  is  as  follows : 

RSCRIPTS. 


How  receiTed. 


Live. 


Dressed. 


Cliloago  and  Northwestern  Railway 

IUitio&  Central  RaUroad  

Chieaffo.  R«>ck  Inland  and  Paoifle  Railroad 

Chicago,  Burlington  and  Quincy  Railroad 

Chif-ago,  Alton  and  Saint  Louis  Railroad 

Cbirago  ao«l  Eaatcm  niinola  Rnilroad 

Cbicas«i.  hiilwaukee  and  Saint  Paul  Railway... 

Waiuiab.  Saint  Louia  and  Paoifle  Railway 

Louiffville,  New  Albany  and  Chicago  Railroad.. 

Michigan  Central  Railroad 

Like  Shore  and  Uichitfao  Sonthern  Railway.... 
Pittubnrirh,  Fort  Wa>n<*  and  Chicago  Railway  . 
Chicago.  Saint  Louia  and  PitUburgh  Railway  .. 

Ualtimore  and  Ohio  Railroad 

Cbicaiio  and  Grand  Trunk  Railway 

Xew  York,  Chicago  and  Saiut  Louis  Railroad.., 

Cbtcago  smd  Atiautie  Railroad 

Ih-iToo  luto  yards 


Tot  A)  lire 

Tut«l  dTe«sed  . 


Total  lire  and  dressed  . 


1,120,259 

9,936 

615,450 

18,087 

778.291 

2b9 

1,875.723 

822 

828, 202 

184 

77,509 

25 

9V2,229 

80, 126 

263. 068 

48 

20.  824 

14 

54.805 

220 

45. 842 

186 

22.074 

652 

88,083 

421 

20.525 

75 

14,  053 

30 

8,248 

666 

8.014 

7 

1,437 

5. 640, 626 

56  538 

6,6^7,163 
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SHIPMENTS. 


How  shipped. 


Uv. 


Drwaed. 


Chicago  and  North  wentem  Ball  wuy 

IllinoiB  CeiitTHl  lUilmad 

Chicago,  Rock  Island  and  Pacific  Railroad 

ChjcRgo,  ]^iirlin^m  and  Oainoy  Railroad 

Cbicafio,  Alton  aud  Saint  Lonis  Railroad 

Chirn{;o  and  Eastum  Illinois  Rnilroml 

Chicago,  Milwaukee  and  Saint  Paul  Railvray  . . 

Wabash,  Saint  Lonis  and  Pacific  Railway   

Louisvillo,  New  Albany  nnd  Chicago  Railroad. 

Mil  biirnu  Cemt ml  Railroad 

Lakn  Shore  and  Michigan  Soathem  Railway. . . 
Fitteburgh,  Fort  Wayue  aud  Cbioase  Railway. 
Chicago,  Saint  Lonis' and  Pittsburgh  Railway ., 
Daltlnioro  and  Ohio  Railroad. 


Chicago  and  Grand  Tnmk  Railway 

New  York,  Chicago  anfl  Saint  Louis  Railroad 
Cliicago  aud  Atlantic  Railroad 


Total  live   .... 
Total  dressed  . 


Total  live  and  dressed 

Left  for  city  use  and  packing. 


4,^'0 

908 

1.805 

1,832 

209 

6 

278 

647 

9 

394,371 

536,175 

208,443 

7«2 

0.946 

19.643 

]26,5i)9 

18.386 


1,319.392 


11, 7« 
28.233 

711 

1.090 

Sid 


44.3S7 

"1730^:39 
4,333,404 


5.6!r7.163 


BUFFALO, 

The  receipts  and  shipments  of  live  stock  'at  Buffalo  in  1883  were  as 
follows : 


stock. 

Beoeipta. 

SUpnent 

Cattle 

w 

568.520 

701.160 

2,063,200 

523.860 
6H2.900 

Sheep  .......•.....••..•.••••■.■«••••••■■••.• 

Hojrs. 

1.5C3,0u0 

SEABOARD  CITIES. 


At  the  seaboard  the  movement  was  represented  by  the  following 
figures : 


At- 

Cattle. 

Sheep. 

tfogs. 

Veala.   [    Total. 

Now  Tork 

674.632 
lfil,162 
236.  C50 
94,349 

2.036,018 
648,  700 
68i».417 
108,  060 

1,588,243 
771.757 
883.313 
271. 148 

1 
100.327     4.487.150 
30,712     1.621,421 
1  1  29i<,770 

Rot^tou  .....•.••••••••■>•.••••■■•>««>•••«>•■• 

]*hila«lelpliia 

RaUiniOI'O    .rnrT««T.«rr..T.  ■•«....■■■«. •*■■•■• 

i  '  soisiT 

Total 

1, 166. 103 

8.563,285 

3. 012. 460 

230,030     7,971.«T 

SHIPMENTS  ABROAD. 

The  exportation  of  stock  has  received  a  great  impetus  the  past  year. 
Between  1870  and  1873,  the  valued  annual  exports  of  c&ittle  did  not  aver- 
age half  a  million  dollars;  those  of  1883-^84  were  valued  at  $17,855,405. 
In  fourteen  years  the  numbers  increased  from  27,530  to  190,518.  There 
has  also  been  a  large  increase  in  exports  of  sheep.  The  statement  is  as 
follows; 
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CatUe. 

Swine. 

Sbeep. 

Horse*. 

Mule«. 

Tear. 

^ 

^ 

»! 

^ 

^ 

J 

i 

^ 

i 

s 

45 

% 

«J 

% 

^ 

S 

P 

i 

a 

s 

a 

3 

1 

§ 

1 

I 

3 

^ 

> 

^ 

> 

>^ 

> 

JZ5 

> 

^ 

> 

1S70 

27,530       $439,987 

12.058 

$189, 753 

89,570 

$95,193 

2,121 

$177,479 

995 

$140,850 

1S71 

20, 530         403. 491 

8,770 

61, 890 

45,405 

86,888 

1,186 

173.278 

1.930 

265,827 

»C2.... 

28.033         565,719 

66.110 

548,153 

85,218 

79.592 

1,722 

26><.  475 

2,121 

294, 402 

J*C3 

85.455;      695,957 

99.  720 

787,402 

66, 717 

107, 698 

2,814 

255.365 

1,659 

172, 172 

1874 

56.067  '1,150.857   158,681 

1,626,837 

124, 248 

160. 735 

1,432 

169.303 

1,252 

174,125 

itni 

67,211  ^1,103.085  .  64,979 

739,215 

124, 416 

183,898 

8. 2-iO 

242. 031 

2,802 

356,828 

1876 

51,693 

1,110,703 

68,044 

670,042 

110, 312 

ni,ioi 

2.030 

234,964 

1,784 

2-J4.  860 

1CT7 

50.001 

1.593.080 

65.107 

699,180 

179,  017 

234. 48(> 

2,042 

301, 134 

8,441 

478.434 

1«7S 

80,040 

3. 806, 818 

29,284 

267,259 

183,995 

333.499 

4,104 

798.71'3 

8,860 

fi0l,5l3 

1J«79 

186,720 

8,379,200 

75. 129 

700, 262 

215.  680 

1. 082. 938 

3.915 

770, 742 

4,153 

KiO,  089 

1680 

182,756 

13,344,195 

83,434 

421, 080 

209. 137 

892, 047 

3.060 

675, 139 

6,198 

632, 362 

IMl 

185,707 

14, 304, 103 

77,456 

572, 138 

179,919 

762. 932 

2,523 

890, 243 

3.207 

353. 924 

1882 

108,110 

7,800,227 

86.368 

609,651 

189,676 

603, 778 

2,248 

470, 183 

2,632 

820. 180 

1883 

104,444 

8,841,481 

16. 129 

272,616 

337,251 

1, 154, 866 

2,800 

475,806 

4,237 

486,560 

1884 

190,  518 

17, 865, 495 

46,382 

627,480 

273,874 

850, 146 

2,721 

424.817 

8,742 

490,809 

The  exports  of  cattle,  in  number  and  ralue,  last  year,  exceeded  those 
of  any  previous  exportation,  169,257  going  to  Great  Britain,  valued  at 
$17,336,606.  A  noticeable  featnre  of  the  record  is  the  small  number 
shipped  to  Cuba.  There  has  been  a  decline  annually  from  49,228  in 
1879  to  8,015  last  year.    The  distribution  by  countries  is  as  follows : 


Coantriea  to  which  exported. 

1870. 

1880. 

1881. 

1882. 

1883. 

1884. 

EopUnd 

Number. 

68,544 

8.250 

1,330 

1,810 

118 

49. 228 

1.531 

8,555 

2,145 

208 

Number. 

118, 242 

7,275 

Number. 

124, 317 

9,744 

207 

2,093 

1,297 

38,941 

1,978 

4,658 

1,254 

1.218 

Number. 
61,876 

iio' 

84,603 

1.531 

2,803 

793 

256 

Number. 
67,013 
9,078 

Number. 

160,686 

18, 671 

Scotland 

Germaoy 

323 

Beljciiun' 

3,342 

1.240 

45,515 

2,409 

2,840 

992 

901 

169 

Fnnee 

Cuba 

20.784 

1,174 

3,821 

1,812 

678 

8  015 

British  West  Indiee  and  HondurM 

Dominion  of  Caanda 

1,163 
3  475 

Hcxico 

8,093 

Other  countries 

192 

Tot^l 

136,720 

182,766 

185,707 

108,110 

104,444 

190, 618 

The  imports  of  domestic  animals  in  the  year  ended  June  30, 1884,  in 
numbers  and  Talue,  are  thus  reported  in  the  official  statistics  of  the 
customs: 


stock. 

Knmher. 

Yslne. 

CstUe 

09,769 

45.610 

298,276 

3, 108, 781 

Horses 

3,726,534 
891,390 

she^S."™;:.:;:;:::;::::;:::::;;;;::::::;;::::::;:::^^ 

They  are  introduced  mainly  for  improvement  of  breeds.  Those  that 
pay  duty  are  stockers,  or  young  cattle,  from  Mexico  and  Canada. 

The  dutiable  imports  of  horses  were  also  from  Canada  and  Mexico 
mainly,  46  coming  from  Great  Britain,  59  from  the  British  West  Indies, 
26  from  Cuba,  and  only  6  from  other  countries. 
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The  dutiable  sheep  imported  also  came  from  Cauada,  except  5,090 
from  Mexico,  and  a  few  from  the  West  indies. 
The  average  value  of  imports  were : 


stock. 

Free. 

DtiUable. 

CaUle 

68.31 
121. 10 

ia.8i 

13.51 

HorMes.. ............•.••.••••••••....•..•.•...•....■.••.•..••••••••••• ■•...... 

S&^ 

Sheen 

178 

The  aggregate  of  duty-free  cattle  may  leave  a  false  impression  if  as- 
sumed to  represent  superior  blood  introduced  to  improve  the  breed  of 
American  cattle.  It  is  41,021,  of  which  29,592  are  from  Mexico,  and 
worth  only  $14.13,  while  the  remainder,  11,429  animals,  were  entered 
at  the  value  of  $1,891,846,  or  $165.53  per  head.  It  may  be  deemed  a 
violation  of  the  spirit  of  the  law,  as  the  purpose  is  to  obtain  the  cheap 
cattle  of  Mexico;  by  the  introduction  of  cows  "for  breeding  purposes," 
to  get  cheap  calves  for  ranch-stocking  by  cross-breeding  with  better 
stock. 

The  horses  come  mainly  from  Canada  and  France.  The  importation 
from  the  latter  country  is  mainly  Normans  or  Percherons.  More  than 
half  are  from  Mexico,  valued  at  little  more  than  $8  per  head.  These  are 
for  "  breeding  purposes,''  but  not  for  improvement  of  our  horses ;  they 
are  bought  because  they  are  cheap,  to  be  bred  up  into  better  blood  and 
greater  value. 

The  principal  sources  of  these  supplies  are  ai  follows: 


Cattid. 

Hortec 

ShMp. 

Knmber. 

ValoA. 

KiUBber. 

Value. 

Vunbw. 

TalaiL 

Belgiam *•....... 

645 

121 

8 

S.300 

136 

4,643 

34 

29,692 

2,6/7 

18 

147,733 

».5]2 

957 

814,910 

33.625 

773.209 

13,  m 

418. 104 

106.325 

2,300 

M 

,m 

372 

418 

6,183 

147,226 
586,216 
238 
152.123 
148.589 
1, 183, 101 

France ......................... 

104 

5 

96 

$11  330 

OtTiuftny  ............................... 

2,2(<0 

KnffUua 

4,150 

Srottand 

Dominion  of  C*&ftdA 

i,'684 

120 
1,416 

si  COS 

AnHtralasiA  ............................ 

Kl'V 

MmIoo 

11.224 

92.085 

1,113 

l^etherlamli    .-..— .... 

Other  ooantriea.. ............. .......... 

11 

8,018 

ToUl 

41,021  |2.3M.ft50 

18.271 

2.212,591 

4,427 

74,568 

' 

PBOPOBTION  OF  BREEDS  IMPORTED. 

The  records  of  the  Bureau  of  Animal  Industry  of  this  Department 
show  the  breed  of  all  animals  imported,  and  the  residence  of  the  im- 
porter to  whom  the  permit  is  given.  In  the  five  months  from  July  1  to 
December  1, 1884,  there  were  1,688  animals  received  in  quarantine  under 
permits  to  persons  in  thirteen  States.  Much  the  larger  portion  are  the 
dairy  breeds,  1,235  Holsteins,  and  198  Jerseys.  The  former  were  ail 
credited  to  the  Eastern  and  Middle  States,  except  76  to  Kentucky,  43 
to  California,  35  to  MiAsissippi,  and  7  to  Wisconsin.  There  were  92 
OallowaySi  70  lierefords,  aud  72  Ouemseys.    The  coontzy  is  so  well 
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Rtipplied  with  Short-horns  that  ini]>()rtation  of  2  only  are  roportoil.   The 
gumniarj'  of  the  record  is  as  follows: 


states. 

& 

a 
< 

1 

C 

t? 

g 

1 

43 

100 

% 

i 

1; 

1 

CtlitorniA 

43 

Cfluaecticnt.  •••.•«  ••...... 

100 

niioois 

20 

20 

Kentaoky 

76 

7« 

Marjlantl 

25 

2.'» 

•8 

•92 

297 
35 

2 

300 

MitelMippi 

3r» 

Mi«oori:. :;.......::...;;::.;.;....::. 

60 

50 

Now Jertav ..................  ............. 

11 
69 
93 

42 

601 
34 

at 

K«wY«S:.::;:;::;;;::;;;:;:;;::;.::;:::;;: 

670 

pMiMyW^lft'-,, ,„„„.„,. ,„,,,„,,.„,.. 

73 

199 

TttlMMM ••••••• 

11 

11 

Wiaoonain .••••....•••• 

7 

Totol 

8 

92 

196 

73 

70 

1.235 

2 

11 

1,688 

*  From  SootUsd— destinaUoD  unknown. 


COEN. 


DOMESTIC  CONSUMPTION. 


The  rate  of  oonsamption  of  com  differs  in  accordance  with  its  uses 
and  with  dimate.  If  used  for  meat-making,  it  is  consumed  as  early  as 
possible  before  the  severity  of  winter  weather  interferes  with  fattening. 
That  fed  to  hogs  is  thus  disposed  of  mainly  before  Christmas.  When 
used  mainly  for  feeding  work  animals,  as  in  the  South,  it  is  fed  through- 
oat  the  year,  and  the  season  of  hardest  work  is  the  planting  season, 
from  March  to  July.  Hence  it  is  found  that  two-thirds  of  the  supply 
ha«  been  used  or  sold  in  the  West  by  the  1st  of  March,  while  in  the 
South  nearly  half  is  still  on  hand  at  that  date. 

The  investigation  of  March,  1883,  showed  a  reduction  of  stock  on 
baud  of  40,000,000  bushels  in  the  States  of  Ohio,  Indiana,  Illinois,  and 
Iowa,  as  compared  with  the  stock  of  the  previous  March.  The  total 
difference  in  the  aggregate  stocks  of  the  two  seasons  for  the  whole 
country  was  75,000,000  bushels,  while  the  difference  in  the  production  of 
the  two  years  was  66,(K)0,000  bushels.  The  feeding  value  of  the  crop 
of  1883  was  less,  and  its  consumption  was  therefore  greater,  despite 
the  economy  enforced  by  higher  prices.  The  comparison  of  the  two 
seasons  is  thus  compared : 


Seciicmt. 


Stock  on  hand  March  1— 


188S. 


Bnshals. 


Par 
cent. 


1884. 


Buahela. 


cent 


XewBiigUnJ 

ilMdl*'    

Hovtharn 

We«tetn 

PMdfie 

y«Tada.  Colorado,  and  Tarrltoriaa. 


1, 898, 701 

29, 397, 288 

171, 561, 062 

881, 600, 606 

735.784 

2,282.552 


29.8 
87.4 
48.5 
38.8 
25.4 
85.0 


2,843.390 

21,890,705 

137, 022, 030 

346,771,467 

760.128 

2,086.281 


83.8 
31.8 
41.4 
80.7 
20.8 
29.8 


Total 587.465.943     86.8      512,224,008      88.0 
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The  statement  by  individual  States  is  as  follows: 

CORN. 


Stato8  and  Ter- 
ritories. 


Prodnot  in 
1883. 


Stock  on  hand 
Mftrch  1, 1884. 


Retained  for  county 
consumption. 


Distrilmtion  be- 


^--i 


yond  connty  lines,    f  i  s 


Mnine 

New  Hampshire. 

VermoDt 

Ma^Hsrhusetts. . . 
iihcHle  IsUnd .... 

Connecticut 

Now  York 

New  Jersey 

Pt^nnsylvania.... 

Deluwaro 

Maryland 

Virginia 

North  Carolina  . . 
South  Carolina... 

Goortria 

Morida.t 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

niinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebi-aska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Xiakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington 


JBushelt. 

1, 002, 800 

1,368,500 

1. 817, 300 

2, 089, 100 

414,800 

1. 710,  000 

17,512,700 

9,715,100 

37. 857, 400 

3. 822. 200 

16, 2.51, 200 

26, 868, 700 

28, 692, 200 

11.107,800 

24. 015. 900 

3,899.200 

26,  lt)9,  300 

25, 2.57, 100 

13, 130. 600 

03. 146. 300 

30, 456, 500 

64,259.000 

14, 294, 000 

78, 201.  800 

73,560.000 

21.  412, 800 

95, 620,  000 

203. 786.  500 

i3,  579,  300 

15, 124.  800 

169. 629, 000 

161. 655,  000 

172,  hOO,  900 

101, 278.  900 

2, 464, 800 

120,  0*00 

21,  10.) 

532,100 

54,  7(10 

4.915,0r>5 

32,500 

10,040 

930,100 

280,100 

61. 400 


ButhOi. 

P.et. 

393. 236 

37 

506.346 

37 

636.055 

85 

6:<2, 121 

31 

128,433 

31 

547,200 

32 

4. 903,  556 

28 

4, 177. 493 

43 

11,357.220 

30 

1.452,436 

38 

7, 150,  628 

44 

11,553.541 

43 

12,337,647 

43 

8,887.730 

35 

10,338,678 

42 

1,495,618 

44 

12, 047, 078 

46 

10. 607,  i»82 

42 

4.727,016 

36 

25,889.083 

41 

12,182,600 

40 

26,703,600 

40 

4,288.200 

30 

24, 242, 5.S8 

31 

15. 447.  GOO 

21 

3.425,968 

16 

28,  686.  000 

30 

61.113,595 

30 

3.  536,  H95 

15 

2, 722,  464 

18 

40, 710,  960 

24 

48, 49G,  500 

80 

72.5';e.378 

42 

41,  524. 340 

41 

739, 440 

30 

20. 6.-8 

16 

3, 71)8 

18 

18C.2a5 

35 

19.145 

35 

1,474.516 

30 

3.715 

37 

260,428 

28 

70.025 

25 

18,420 

30 

SitsheU. 

1. 052, 172 

1, 354, 815 

1, 799, 127 

2,039,100 

414, 300 

1,710.000 

17, 162, 446 

8, 452, 137 

84.071,660 

2,981,316 

12. 188, 400 

23,644,450 

25,822.980 

10,885,044 

23,138,946 

3,195,248 

25, 141, 728 

24,751,953 

13, 130. 600 

53,042,892 

28, 933, 675 

52.049.790 

13. 150. 480 

66. 689. 612 

66.939,600 

19, 271, 070 

76. 496, 000 

150, 80'A  010 

23.107.714 

14,  822, 304 

150. 058, 680 

137, 406, 760 

77. 700, 405 

50,  754. 551 

2.267,616 

125, 421 

18.900 

441.643 

54.700 

4,  767, 603 

32,600 

9.538 

837,090 

285,284 

49,120 


P.ct. 
99 

IW 

09 
100 
100 
loo 

98 

87 

90 


90 
08 
94 
94 
96 
98 

100 
84 
95 
81 
92 
84 
91 
90 
80 
74 
98 
06 
02 
85 
45 
59 
93 
97 
90 
83 

li>0 
07 


Biukdt.  P.et   P.cL 

10.628       1        

yd,C6o  1 

18, 173  1 


350.254  ! 
1,262,963 
8,785,740  I 

840,884 
4,062,8jO 
3.224,244  i 
2,869.220 

222,156 
1,479.954 

203,952 
1,047,572 

505,142 


10.103,408 

1,522,825 

12, 200, 210 

1,143.520 

12.512,288 

6.620.400 

2,141,230 

19, 124. 000 

62,984,400 

471,586 

802.496 

13. 570, 320 

24. 248, 250 

93.040,495 

41, 524, 349 

197.184 

3,879 

2.110 

00,457 


147. 452 


602 
03.010 
44,816 
12,280 


Total 1,651.066,895     512,224,00:1 


l,2Li:,LJ(]l,'J,-l      Til  ti       :iL4, 004^  E>Z* 


16 

5 

10 

8 

16 

0 

10 

20 

26 

2 

2 

8 

IS 

S5 

41 

8 

8 

10 

17 


saa 


4 

6 
3 
11 


10 
4 
7 
8 
4 
5 
8 


10 
7 
9 
6 

13 


The  different  divisions  of  country  share  as  follows  in  the  above  dis- 
tribution : 


Sections. 

Crop  of  1883. 

Stock  on  hand 
March  1, 1884. 

Retained  for  county 
consnmptiQa. 

Distribution  beyond 
county  line*. 

New  England 

8. 412. 000 

68,  907.  4(H> 

383,  373,  8aO 

1, 130, 942.  500 

2, 504, 100 

Buthelt. 
2,843,390 
21, 890, 705 
137. 922, 031 
340, 771, 407 
71W  T2S 

P.ct 
33.8 
31.8 
41.4 
30.7 
29.3 

29.8 

8,369,514 

62.667,560 

295,9i6.317 

801. 239. 076 

2. 398, 037 

6.446.468 

P.et 
99.5 
90.9 
88  8 
76.2 
92.2 

94.3 

Bu9ha», 

42.480 

6.239.841 

37.447.483 

269,683,424 

201,083 

890,627 

P.et 

0.5 

Middle 

9.1 

Soutltom 

11.2 

Western 

Pacific 

2X8 
7.8 

Nevada,  Colorado,  and 
Tenitories 

6. 837, 005  !        2, 036, 282 

5.7 

Total 

1,651,000,895 

512,224.003 

83.0 

1,237.061,971 

79.8 

814.004.924 

20.2 

It  will  be  seen  that  the  reduction  of  farm  stocks  as  compared  with 
March,  1883,  is  very  heavy  in  the  northern  belt  of  States — ^from  New 
York  to  Minnesota.    In  the  surplus-corn  States^  the  seven  firom  Ohio  to 
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Kansas,  inclusive,  from  wLich  comes  tbe  corn  of  commercial  distribu- 
tion, tlie  dilference  in  quantity  on  band  is  not  very  heavy,  while  Ohio 
is  credited  with  little  more  than  half  as  much  as  in  March.  1883,  and 
lliiuois  an^d  Indiana,  as  well  as  Iowa,  have  reduced  stocks;  tne  increase 
in  Kansas  is  25,000,000  bushels.  As  most  of  the  commercial  com  in 
recent  years  has  come  from  beyond  the  Mississippi,  the  effect  of  the 
Kansas  and  Nebraska  miq^lns  is  to  cheapen  the  price.  So  we  see  that 
No.  2  mixed  was  quoted  in  Chicago  on  the  1st  of  March  at  53  cents,  and 
in  March  of  1883  at  56  cents;  in  Cincinnati,  52  and  50,  respectively. 
In  Sjiint  IjOUis  the  prices  were  lower,  49  to  53.  In  Kansas  City,  near 
tbe  heart  of  the  supply,  the  price  is  5  cents  lower  than  in  March,  1883 — 
40  cents  instead  of  45. 

In  studying  crop  returns  the  ever-recurring  error  of  statisticians,  for 
every  man  is  his  own  statistician  nowadays,  is  the  assumption  that  the 
crop  of  the  country  is  controlled  by  what  appears  under  his  own  local 
horizon.  The  Michigan  man  therefore  thinks  there  is  no  sound  corn  in 
the  country ;  the  Kansas  man  may  naturally  assume  that  the  last  was 
one  of  the  greatest  crops  of  record.  The  following  statement  shows 
what  tbe  estimates  of  the  two  years  make  the  stock  of  March  in  the 
com- surplus  States: 


Stock  on  hftod  Maroh  1- 

BtmUm. 

1888. 

1884. 

i 

BoabelB. 

Percent 

Bnshels. 

Per  cent. 

Oblo 

27,062,56^ 
36,694.348 
67, 464, 653 
52.646,280 
51,011,100 
47, 6«in,  358 
85,465,626 

20 
86 
37 
30 
30 
33 
43 

15.447,600 
28,686,000 
61,113.605 
40, 710, 060 
48,496,500 
72,576,378 
41,524,349 

21 

l^lVlflUlB .-.rn........ 

80 

lilhiols 

80 

Iowa 

24 

Kia«(mri 

30 

KaoAiis 

42 

NfbriMkii ..r- 

41 

TotaJ 

820,013,083 

83 

808,655.882 

31.6 

Prices  of  com  tell  the  true  story  of  supply.  In  March,  1881,  the 
price  in  Chicago  was  37  cents  when  these  seven  States  had  a  stock  of 
413,000,000  bushels  remaining.  But  in  March,  1882,  after  the  disas- 
trous failure  of  1881,  the  price  was  60  cents,  with  a  stock  of  200,000,000 
bushels.  In  March,  1884,  the  price  was  53  cents,  showing  that  the 
quantity,  in  view  of  the  poor  quality  of  a  large  proportion  of  unmer- 
chantable grain,  was  greatly  in  excess  of  the  stocks  of  March,  1882, 
after  the  crop  fiulore  of  1881. 

PEOPOBTION  MERCHANTABLE. 

It  is  proper  to  place  on  record  the  fact  that  the  proportion  of  imma- 
ture corn  was  twice  as  large  as  usual.  The  frosts  of  September,  1883, 
])layed  havoc  with  the  corn  of  the  northern  belt,  a  condensed  statement 
of  the  results  of  which  may  be  found  in  the  following  table  of  quantities 
of  merchantable  and  unmerchantable  com.  In  no  State  is  the  crop  of 
any  year  perfect.  There  is  a  considerable  quantity  of  immature  growth, 
the  result  of  drought,  floods,  impoverished  soil,  bad  cultivation  or  no 
cultivation.  In  northern  regions  there  is  always  some  loss  of  late- 
planted  com  from  frosts.    The  proportion  of  the  crop  of  1883  reported 
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merchantable  was  three  fiftbs  of  the  whole;  the  proportion  in  an  aver- 
age year  is  four-fifths.    In  the  March  report  it  was  said: 

The  extent  of  this  disaster  by  frost  is  so  BweepiDg  that  the-  Bffgregate  of  eoond 
rorn  would  not  he  matorially  lensened  if  all  in  the  northern  belt  of  States  shonld  be 
fouiitod  unmerchantable.  In  Maine,  New  Hampshire,  Vermont,  New  York,  Micbi- 
^nn,  Wisconsin,  and  Dakota  the  merchantable  amounts  to  only  2l,00(L000  busheln.  If 
all  should  be  called  unsound  it  would  still  leave  the  aggregate  915,000,000.  80  ac- 
vero  is  the  damage  that  the  great  com  States,  Illinois,  Iowa,  Indiana,  and  Ohio, 
which  produce  more  than  a  third  of  the  national  crop,  only  report  35  per  cent,  of  sonnd 
corn.  If  we  should  say  that  not  a  bushel  of  sound  com  was  j^rown  north  of  Ohio 
River,  from  the  Alleghonies  to  the  MiBSonrl,  the  aggregate  would  still  be  7:^3,000,000 
bushels  merchantable. 

The  extent  of  the  injury  is  shown  by  the  price,  the  unmerchantable 
averaging  27.2,  the  merchantable  61.4,  cents  per  bushel.  It  will  be  seen 
from  Uie  statement  that  five-sixths  of  all  the  damaged  corn  is  found 
north  of  the  Ohio  Hivei*,  and  west  of  Pennsylvania. 


Mercbantobls. 

ITnineTcbaji  table. 

states  and  TerritoiiMi 

BuaheU. 

Price 

per 

biuheL 

Value. 

Boahela. 

Price 

per 

buheL 

Yalae. 

Maine      

].  2tCJ.  MO 

;.  nr-i.tfM 

.;   )>.  vftS 

1.:  \\--\i  Lifl'j 

21,  U^iW,  Ifil 

57,JW.  133 

M,  \2\  J7fl 

3.  WU.  214 
46,  8M.  800 
73. 3«.^  140 

4,  008, 481 
2. 419, 968 

44. 103,  640 

96.998,000 

168.976.828 

67.866.863 

2.267,616 

106.026 

16,880 

441,643 

43.  760 

1,  867,  721 

6,727 

734,779 

224,080 

49,120 

10  83 
80 
82 
79 
86 
75 
71 
66 
66 
66 
57 
68 
83 
86 
8) 
90 
76 
77 
78 
66 
63 
61 
68 
48 
68 
60 
48 
43 
64 
48 
41 
42 
86 
29 
92 
81 
80 
90 

1  20 
74 

1  25 
72 
73 
05 

r*yx  738 
Ki^i.  154 
wm  -13 

].rjT.i-.22 

?7^,  Loa 

v6l.  (i76 

4.  'M^.  704 

\/.^i's  i'll 
:.  n,i  .--47 

^  4V7   167 

n,:p;a:'2l 

3. 7^.  Lf45 
1:,  117, 1^26 
1:.  Jii^J  130 

^  tt^.  1-04 
:t7, 'i.M.ii?6 
HL  W)i,  :J32 

Hl^.  nHfv.:^ii 

U,y£*,:<50 
.■^D,  M40,  V^8 

-.  t|j,:.28 

^'1.  iY'.y  -24 

31,  Us 'BO 

2,164.680 

1, 161, 686 

18,082.461 

40,737,060 

66,641.890 

10.178.490 

2,086.207 

86,881 

13,504 

397,479 

62,612 

1, 882, 114 

8,409 

629,041 

163. 678 

46,664 

893.236 

869,495 

708,747 

611,  780 

87,003 

427.600 

11,883,266 

1.040.171 

17.792,978 

843.998 

8, 2:.0. 240 

8, 000,  010 

b.  J 12. 284 

;,  110.780 

•1,  r^yi,  749 

^<)6.928 

».  '^60, 602 

ii.  L»,568 

1,^LL8,060 

0.  *  0. 167 

4.^53.010 

7,^48.490 

6tO1.720 

14, '76.324 

i\  <.07, 200 

l?,^«.086 

4,^  :m.2oo 

l:ii'   113.360 

^    70,819 

:■  :M.833 

;i:.  M6,460 

fkj  r42,000 

13.  ^H,  672 

Jtl.  412.027 

197,184 

23,274 

4,220 

90,467 

10,940 

8,047.834 

3.818 

196,821 

56,020 

12,280 

$0  45 
43 
41 
36 
42 
85 
80 
80 
31 
40 
28 
36 
44 
48 
42 
89 
47 
47 
48 
41 
S2 
28 
86 
26 
23 
29 
20 
28 
28 
28 
26 
27 
» 
21 
67 
60 
50 
89 
95 
29 
60 
17 
49 
50 

$176,064 

New  Hampshire. ...... ....>.. 

159,  SKI 

Vermont 

290,  5(S 

jMaAHacboaetta  ....■*..••.•... 

214.  lOS 

Icbmle  island 

88,611 

Connecticut  «.«■■..•■•••■■•■•• 

14$.  6!$ 

New  York 

8,414,971 

New  Jersey 

Saow 

Pennsylvania 

6.515,89 

Delaware 

137;  J» 

Marvland 

Virciuiifc.  ..................... 

910, 9C7 
X  821. 211 

Not  til  Carolina 

X777,4«i 

S'ratli  Carolina 

531,174 

Gtrariria  .......•••••.....•••.. 

1.137,»S 

Florida 

119.112 

AInbama ...•..••.••.••.. 

1.72l,!54 

MirtMiHHippi.. ........  ....••.•• 

949, «: 

Luuisiiuia 

630. 3» 

Texas  

2,330,dM 

Arkansas 

1.864.451 

Tenne5»«€>e 

1.979.177 

West  Virginia 

1.868^411 

K<'ntucky 

3,941,in 

Ohio 

10,488;fN 

Michigan 

6.$$i.i« 

Indiana 

IllinoiB 

Wisconsiu 

&47te9 

Minnenota 

Iowa 

.fSii! 

Missouri 

17,481,740 

Kansaa 

lilSIlK 

Nebraska 

7.$Utf 

California 

i£uj 

Oreiiou 

u*' 

^HV*aua  ...................... 

tui 

Colorado 

8^907 

A  r  1  zona 

n» 

Dakota 

86,7^ 

Montana ...•••......... 

i.» 

New  Mexico 

n,m 

Utiih 

»,9» 

Washington 

7W 

Total 

836,1100.641 

51.4 

480,786,043 

615,133,854 

27.2 

167. 101.  <^ 

WHEAT  ON  HAND. 


The  crop  of  1883  was  so  small  that  especial  interest  was  manifested  in 
the  retnrns  of  stock  on  hand  in  March,  io  comparison  with  similar  inres- 
tigations  in  former  years.    The  retoms  estimate  wheat  in  the  buxis 


REPORT   OF  THE   STATISTICIAN. 


459 


of  farmers,  and  not  in  grain  elevators.    They  showed  a  reduction  of 
24,000,000  bushels  in  quantity,  though  the  percentage  of  the  crop  was 
nearly  the  same  as  the  previous  year's  remainder  of  the  largest  croj: 
of  1882. 
The  statement  by  groups  of  States  is  as  follows: 


Sections. 

Crop  of  1883. 

Stock  on  hand 
March  1, 1884. 

Consomed  in  county 
where  grown. 

Shipped  out  of  the 
county. 

y*"  Knffland ......... 

ButhOt, 

1,  203. 700 

81,109,300 

38, 682. 900 

274,411.000 

49,444,400 

2S,  808, 200 

Biuhds. 

504,841 
10,  715,  214 
9,860,380 
81,3:i6.149 
10. 948. 088 

6.908,840 

Ptret 
41.9 
34.4 

.    25.5 
29.6 
311 

28.4 

BttMheli. 

1.104,020 

18, 910. 643 

22,  2*25,  674 

111,  007.  814 

18.380,440 

8,932.694 

Per  el. 
99.2 
60.8 
57.5 
40.5 
27.1 

86.8 

BtuKele. 

9,660 

12. 198, 657 

16.457,226 

163, 403,  686 

86.063,960 

16,870.606 

PereU 
00.8 

Muldle.:. 

39.2 

S-iutliem 

42.5 

Northwestern 

P*ciHo 

ColorftU,  Dakoto,  and 
TerrltoriM 

59.5 
72.9 

64.7 

Totol • 

420.154,600 

119.273,012 

28.4 

175,650,786 

4L4 

244.508,715 

68.2 

The  wheat  on  hand  in  March  and  the  previous  years'  crops  are  thus 
reported : 


Date. 

Orop. 

Stookonhand. 

Maroh  1,1884 

421.000,000 
604,000,000 
888,000,000 
400,000,000 

119,000,000 

143, 000, 000 

96.000,000 

146^000,000 

Maroh  1.1883 

Utfch  1,1882 

Koreh  1,1881 — 

The  statement  of  stock  on  hand,  and  also  the  proportion  usually  con- 
sumed or  manufactured  in  the  county,  and  that  shipped  out  of  the 
county  is  given  as  follows : 


BUtM  and  TenitorlM. 


Crop  of  1888. 


Stock  on  hand  March 
1,1884. 


Consumed  In 
ooouty  where 
grown. 


Shipped  from 
county  where 
grown. 


Maine 

New  Haapshirs  . 

Vermont   

tf^issachnsettfl ... 

Rho^ie  leUnd 

dinncetiont 

Nhw  York 

.Vbw  Jersey , 

Pennsxlvanla.... 

Detaware 

Mir>)iftnd 

Virginia. 

H  .lih  Carolina. .. 
Smth  Carolina  ... 

G^  ortria 

Furida 

AlabAtna. 

tfiifiiiaippi 

LotisiauA 

rexas 

Arkansaa 

T«iitiee«««o  ....... 

W««t  VirKinIa  ... 

Kentucky 

Ohio    

Ui.higan... 

In  liaoa 

minois 

^vi«consla  ...•••. 

X  .inesotA 

lo^ns ....... 

Missonrt  .•••••••• 


Buthels. 

614,  300 

181, 700 

353,700 

19.700 


34,800 
8. 035, 200 
2,063,600 
20,043,800 
966,700 
7, 577, 000 
8,352,800 
4,230.800 
1. 136, 200 
2, 574, 900 


1, 437,  500 
247,500 


4. 301, 000 

1, 416. 400 

7, 408, 8U0 

4. 2*17, 000 

9, 012. 6i)0 

25  8h4. 000 

25,  Oil,  000 

28,447,800 

22.160.000 

19. 604, 900 

83,773,200 

27,618.800 

88|  810b  800 


ButheU. 

215, 005 

85.399 

183,924 

6,107 


14, 406 
2,892,672 

536,536 
7, 015, 330 

270,676 
2,045,790 
a.  004. 672 
1,811,548 

340, 8Q0 

669, 474 


373,760 
40,500 


297,444 
1,778,112 
1, 277, 100 
1, 02-'.  620 
7,  />()6. 360 
6. 752, 970 
7, 306, 428 
4, 430, 000 
7,449.862 
13.509.280 
9, 356. 392 
6t  716, 682 


Peret, 
85 
47 
62 
81 


Buehelt. 

608,157 

181, 700 

350,163 

19, 700 


42 
36 
26 
35 
28 
27 
24 
81 
30 
26 


at,  300 
4, 821, 120 
1, 485, 792 
12, 226. 718 
377. 018 
2,046,790 
8, 841, 120 
8,553,872 
1,113,470 
2, 137, 167 


26 

20 


1.  380.  000 
245, 025 


23 
21 
24 
30 
20 
29 
27 


88 
40 
34 
24 


3,182,740 
1, 373, 908 

3,  852,  576 
2,  937,  330 

4,  325, 070 
9. 577,  OHO 
8,  003.  520 

10. 810, 164 
9, 524, 500 
7, 258. 818 
9,118,764 

19. 838.  348 
9,627,720 


Bushelt. 
6,148 


3,587 


3, 214, 080 

577, 808 
7, 817. 082 

689,687 
8^681,210 
6^011,680 

076.928 
22, 724 

437, 733 


67,500 
2,475 


1,118,260 

42,492 

8, 556. 224 

1, 819,  670 

5,  280, 930 

16, 306, 920 

17,  007, 480 

17,637,636 

12, 625, 500 

12,851,087 

24,654,486 

7.980  452 

14,291,660 
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StotM  and  Territoriet. 

Crop  of  1883. 

Stock  on  hand  March 
1,1884. 

Coosamedin  Shipped  from 

coanty  where  oonntj  when 

grown.            groip. 

K^nwM. 

BnuhcU. 
26.851,100 
27,481,300 
36,322,000 
18.122,400 
99.200 
2,394,000 

Buihelt. 
8,323.841 
7. 694. 764 
8,717.280 
2,220.808 
26.784 
790.020 

Per.eL 
31 
28 
24 
17 
27 
33 

Buahd*. 
9.397.885 
10,992.520 
9.443,720 
8,936,720 
77,376 
909.720 

BuAsU. 
17  4S3  215 

N'eht^Hka 

('nlilornia 

16,488,7M 

28,878,280 

Oti'ton. ............................. 

9,lf(^689 

NevMilft 

21  {C4 

•  '«  Ioni«lo 

1,484,2^ 

Aiiznua.. 

Dakota 

16, 128,  000 

3, 380,  880 

21 

3,709,440 

12,418,:*) 

Idaho 

Muurana 

942.000 

9n.900 

1,579.400 

3. 182, 700 

254,  340 
244. 475 
478,  820 
732.021 

27 
25 
30 
23 

423,900 

811. 837 

931. 8td 

2,068,765 

5?8,  V«> 

X«w  Muxico 

1<»,243 

Utah 

Wnnhint^tOQ. 

G47.3'4 

i.i]a,d;j 

Wvouiiii"  ............  ............ 

Indian  'l^rritory  ......  ............. 

Total 

420,154,500 

119,273,012 

28.4 

175,630.783 

244, 503. 716 

"Consumed  in  the  county''  includes  all  flour  made  in  the  ooanty 
where  the  wheat  is  grown,  whether  for  home  use  or  shipment  else- 
where. 

PROPORTION  OF  GRADES. 

An  examination  of  the  in8i)ection  records  of  wheat  in  the  principal 
cities  shows  that  very  little  grades  as  No.  1,  so  that  practically  No.  2  is 
the  highest  grade.  As  is  well  known,  No.  2  is  the  standard  grade  for 
quotations  of  prices  of  wheat. 

A  compilation  of  the  statistics  of  the  Chicago  inspection,  as  given 
below,  shows  that  in  five'years  but  3.9  per  cent,  of  the  winter  and  3.1 
of  spring  was  classed  as  No.  1,  while  64  per  cent,  of  winter  and  52.6  of 
spring  was  graded  No.  2.  There  was  8.4  per  cent,  of  winter  below  Na 
3  and  12.0  per  cent,  of  spring. 

The  record  sli  ows  also  that  three-fourths  of  the  receipts  at  Chicago 
are  of  spring  wheat.  The  proportion  of  all  the  lower  grades  is  much 
greater  in  spring  than  in  winter  wheat,  a  result  of  the  primitive  and 
negligent  style  of  cultivation  in  vogue  in  the  districts  where  idl-wheat 
farmin<^  is  practiced. 

Only  55.7  percent,  of  the  spring  wheat  of  Chicago,  between  1878  aod 
1882,  passed  as  No.  1  and  No.  2,  while  67.9  per  cent,  of  the  winter  wheat 
was  classed  in  those  grades,  a  difference  of  more  than  one-fifihin  &Tor 
of  winter  wheat 

The  following  is  a  record  of  receipts,  by  car  loads,  for  five  years: 


Oradea. 

187a 

1870. 

1880. 

188L 

1881 

▲▼engt  for 

flTejeua 

Cart. 

Per 
cent. 

Cara. 

Per 

cent 

Cara. 

Per 
cent 

Cars. 

Per 
cent 

Can. 

Per 
cent 

Can. 

MBt 

Winter: 

No.l 

No.2 

No.3 

Bclowa.... 

'CI: 

No  2    . 

888 

10,342 

1,594 

432 

6,347 
24,648 
15, 155 

7,187 

67 
78 
12 
3.3 

11.0 
46.2 

2a  4 

13.5 

697 
7,703 
3,802 

830 

62 
34.073 
26,945 

8,604 

4.8 
61.9 
26.6 

^^ 

0.1 
4^9 
38.7 
12.3 

196 
8,667 
4,297 
1,181 

82 

26.660 

9,432 

3,920 

1.4 
60.1 
30.2 

8.3 

0.2 
66.6 
23.5 

0.8 

4 

661 

874 
670^ 

26 
17,892 
8,802 
4,503 

0.8 
81.0 
41.6 
27.2 

0.1 
67.8 
28.2 
14.4 

091 
17,081 
6,837 
2.856 

264 
10,810 
7,050 
2.886 

8L6 
82.6 
28.8 
10.6 

1.8 
48.8 

37.1 
18.6 

636 

8,890 
8,281 
1.173 

tSS6 
22,718 

6,430 

It 

23l: 

&4 

81 
fits 

No.3 

Below3.... 

8I.T 
U6 

Tofalcars. 

66,593 

13,256 
03,887 

82,116 

1  >,  432 
09,684 

IM 
84.9 

54,337 

14,248 
40,004 

26.2 
78.8 

33,321 

a.  090 
3i,222 

48,633 

87.060 

'U8I0 
«lfil 

^^ 

Wint«r 

spring 

19.9 
80.1 

6.8 
08.7 

27,214 
SI.  410 

5610 
44.0 

8L8 

TIT 
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The  SaiDt  Louis  Inspection,  for  four  years,  makes  the  quality  of  tbe 
last  year's  receipts  about  the  same  as  in  1880  and  1881,  but  much  lower 
than  in  1882.    The  followiug  table  gives  tbe  record : 

Inspection  by  grctdes  ofwl^eai  in  Saint  Louis. 


OnkdM. 

1880. 

188L 

1882. 

Ten  months 
of  1883. 

Cars. 

Per 
cent 

Cara. 

Per 
cent. 

Cars. 

Per 
cent. 

Cai-8. 

Per 
ofnt. 

B«d  winter: 

iro.2 

16.068 
»,484 
8.640 
1,370 

52.0 
31.0 
1L9 
4.5 

10,820 

50.3 

20,440 
4.533 
1, 423 
1.401 

73.5 
16.3 
6.1 
5.1 

8,964 
4.364 

1,807 

fl3.6 

Ifa3 - 

4.  276     23. 6 
2. 100  j  11. 5 
1,043  1    5.7 

28.1 

l?o.4  winter 

9.2 

Below  4 

11.1 

Total 

30,562 

18.230  1 

27.797 

16, 7-JO 

Red  winter 

25.552 
5,010 

83.4 

15,096 

82.8 

24, 973     89.  8 

13, 328 

79.7 

'Winter  

16.6 

3,143 

17.2 

2,824 

10.2 

3,401 

20.3 

The  Detroit  inspections  are  thus  reported,  for  the  receipts,  between 
Joly  1  and  November  1, 1883 : 


Gndet. 


Per 

cent 


Koil^.. 

ira2 

5a? 

It^Jeeted.. 


Total 4,246      100.00 

This  gives  84  per  cent.  Nos.  1  and  2,  a  better  showing  than  the  Chi- 
cago average  of  four  years.  Mr.  L.  M.  Miller  sends  tbe  estimates  of  the 
Detroit  Board  of  Trade  as  to  average  weight  of  wheat,  as  follows :  From 
1874  to  1876,  59  to  69 J  pounds;  1877  to  1880,  full  GO  pounds;  1881,  59* 
to  59| ;  1882,  57  J  to  58  pounds :  1883,  58 J  pounds. 
Mr.  J.  D.  Hayes  contributes  tne  following  relative  to  Michigan  wheat : 
In  reply  to  your  favor,  I  would  Bay  the  avenige  ruu  of  white  wheat,  when  sound,  is 
€0  poundA  per  bushel.  For  the  past  three  years  thero  has  been  a  very  wide  difference 
in  weieht  as  weU  as  quality  of  wheat,  owing  to  its  being  out  of  condition ;  1882  crop 
in  Michigan  was  very  large  and  in  good  condition  up  to  harvesting,  when  the  con- 
tinQons  rains  ruined  about  11,000,000  bushels  in  this  State,  and  a  very  large  amount 
of  what  was  marketed  was  unsound,  grown,  and  light  weight.  The  same  thing  oo- 
ciuTod  again  this  year  on  white  wheat,  while  the  small,  very  red  wheat,  uugrown 
when  harvested,  wiU  weigh  from  f>0  to  63  pounds  per  standard  measured  bushel. 

Mr.  A.  D.  Sterling,  inspector  of  the  New  York  Produce  Exchange, 
sends  the  following  statement  of  insi)ections  up  to  March,  which  shows 
but  35  per  cent,  of  No.  2  wheat. 


OndM. 


Cars. 


Gndes. 


Cfin. 


State  white  wb«*t 

Kal  white  wheat 

Has  white  wheat 

Xo.3wUte  wheat 

Kal  red  wheat 

Kol)  red  wheat 

Ne.a  red  wheat 

Keu4red  wheat 

Mixed  wheat 

TTomerohaBtable  wheat 

Xa.lB.W.aprtng 

3IaS2;.W.spriiig 


3| 

264 

8,204 

3,638 

601 

13 

10 

1 

238 


No.  3  N.  W.  apring - 

No.2  spiing 

No.3  epriug 

Bejected 

No.  eetb.  irrade 

Str.  2  white  wheat 

8tr.  2  red  wheat 

Str.  8  red  wheat ^ 

Str.  mixed 

Total 

nioiti7Pf1  hy  \  t 


17 

bS 

1,333 

3 

184 

151 

1 


9^816 
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Mr.  William  Wheatley,  secretary  of  the  Baltimore  Com  and  Flonr  Ex- 
change, reports  that  choice  Fultz  and  long  berry  of  Western  Maryland 
-will  weigh  62  pounds  for  the  former  and  61  poands  for  the  latter;  tbat 
the  Southern  Maryland  wheat  will  weigh  59  pounds. 

The  Maryland  Orange  Agency  reports  the  weight  of  wheat  of  the 
northern  and  western  counties  :  No.  1,  62  to  64  poands ;  No.  2  red  win- 
ter, 60  pounds ;  steamer  red  winter,  59  pounds.  Between  the  Potomac 
and  Chesapeake;  No.  1,  60:  No.  2  red  winter,  58;  steamer  red  winter, 

56  to  57.  For  the  Eastern  Shore :  No.  1,  60  to  62 ;  No.  2  red  winter, 
59  to  60 ;  steamer  red  winter,  58  to  59  pounds.  This  would  make  the 
average  about  60  pounds  for  the  State  crop. 

A  Maryland  miller,  J.  Olney  Norris,  makes  the  average  weight  of 
Maryland  wheat  about  58  pounds  for  a  series  of  years.  The  western 
counties'  wheat  is  heavier  than  that  of  other  districts. 

WEIGHT    OF  WHEAT. 

In  order  to  ascertain  the  relative  value  of  the  wheat  liarvested  in 
1883,  as  compared  with  the  average  for  a  scries  of  years,  the  Depart- 
ment sent  inquiries  to  the  leading  millers,  gr^  dealers  and  boaidiiof 
trade  in  all  parts  of  the  country,  as  well  as  to  its  State  agents,  asking 
the  average  weight  per  measured  bushel  for  a  nuniber  of  years,  and 
the  average  weight  of  the  crop  of  1883.  The  correspondents  were  in- 
structed, in  making  their  estimates,  to  take  into  consideration  the  poor 
grades,  as  well  as  the  more  marketable  ones,  and  give  an  average  for 
all. 

Returns  were  made,  not  only  from  the  great  wheat-growing  districts, 
but  from  all  parts  of  the  country.  They  were  carefully  compiled,  but 
there  is  room  only  for  a  few  points  in  the  investigation. 

The  State  agent  of  Oonnecticut,  T.  S.  Gold,  estimat^ea  the  weight  of 
No.  1  at  60  pounds  and  No.  2  at  50,  and  claims  that  nearly  half  is  of  the 
first  grade.  The  New  York  agent,  F.  D.  Oartis,  admits  light  avera^ 
weight,  placing  the  average  at  57  pounds.  The  Millers'  Association  of 
Pennsylvania,  by  its  secretary,  Landis  Levan,  makes  the  average  GO 
pounds. 

In  Virginia,  the  State  agent,  Mr.  Blanton,  thinks  the  average  weight 
of  the  crop  of  1883  was  60  pounds,  and  that  the  average  for  a  series  of 
years  would  be  less,  A.  M.  Gall,  a  miller  of  Henrico  County,  estimates 
the  wheat  of  that  region  at  58  pounds,  or  59  when  well  cleaned,  but  tbat 
wheat  of  well-cultivated  fields  usually  makes  a  weight  of  62  to  (k3 
pounds  per  bushel,  with  yields  of  15  to  20  bushels  per  acre. 

W,  B.  Baker  &  Go.,  of  Winchester,  estimate  for  Uie  Shenandoah  Val- 
ley 62  pounds  for  1883,  60  for  1882,  and  61  as  a  general  average. 

Andrew  Bowling,  a  miller  of  Augusta  County,  Virginia,  says  tlio 
crop  of  1883,  in  his  vicinity,  is  exceptionally  good,  and  thinks  it  will 
weigh  63  pounds. 

A.  A.  McAllister,  a  miller  of  Covington,  estimates  the  crop  of  1883 
at  62^  pounds,  and  for  five  years  past  61  pounds. 

The  State  agent  of  Georgia,  B.  J.  Redding,  makes  the  State  average 
for  ten  years  between  54  and  55  pounds,  and  for  1883  between  56  and 

57  pounds. 

The  president  of  a  Houston  (Texas)  milling  company,  D.  P.  Shephanl 
estimates  the  average  weight  of  the  crop  of  that  State  at  59  poumls  tor 
each  of  five  years,  including  1883;  58  for  four  years,  and  56  for  1874. 
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Tlie  average  would  bo  a  little  lower  than  that  for  1883.    He  reports  as 

follows : 

TezM  wheat  is,  m  a  rule^  quite  heayv.  The  grain  is  small,  plump,  and  firm,  and 
freqoeuUj  weighs  ^  pounds— the  highest  in  my  experience  an  a  miller,  nine  years, 
beinz  64  ponnds.  Mnch  allowance  should  be  made  for  loose  and  careless  oultiyation 
uud  lack  of  proper  care  after  catting;  also  for  want  of  proper  cleaning  when  it  comes 
to  the  market;  which  reduces  the  weight.  Wheat-growing  in  our  State  is  in  its 
infancy,  and  itn  development  will  be  slow,  owing  to  native  predilections  in  favor  of 
cotton^  which  can  be  grown  nrolitably  over  the  entire  area  of  the  State.  Yet  the 
capabilities  of  Texas,  especially  the  northern  half  of  her  territory,  are  vast,  and  the 
quality  of  the  grain  superb.  The  Mediterranean  variety  seems  to  oe  developing  into 
I  variety  peoaiiarly  suited  to  this  soil  and  climate,  and  quite  superior  to  the  original 
type. 

State  Agent  C.  E.  Bowman,  of  Keiitnck.y,  estimates  the  crop  of  1883 
at  58  ponmls;  that  of  1881  at  60,  those  of  1880  and  1882  at  64  to  65 
ponnds — the  best  on  record. 

W.  C,  Smith,  of  Lonisville^  makes  the  weight  of  the  last  crop  57 
ponnds ;  George  Denny  &  Co.,  of  Lancaster,  report  for  that  section  59 
to  60  ponnds  in  1883. 

Secretary  W.  J.  Chamberlain,  of  Ohio,  places  the  average  for  a  series 
of  years  at  60  to  61  i>oands,  and  that  of  the  last  crop  at  55. 

The  Akron  miller,  Ferdinand  Shoemaker,  makes  slightly  lower  esti- 
mates— 59  ponnds  as  the  nsnal  average  and  56  for  the  last  crop. 

The  Toledo  inspections,  from  Jnly  10  to  November  1,  amounted  to 
12,903  car  loads,  of  which  50  per  cent,  or  G/>40  early  No.  2,  3,617  No.  3, 
with  three  times  as  much  of  No.  4  aw  of  No.  1. 

The  Michigan  department  of  agriculture,  as  the  result  of  an  investi- 
gation, fix  the  average  at  56.4  pounds  per  bushel. 

Our  State  agent  of  Minnesota  makes  the  following  statement  in  his 
report: 

Since  my  letter  of  November  30  waa  written  I  have  succeeded,  with  the  assiatance 
of  one  of  our  oldest  and  most  intelligent  wheat  dealers,  In  findlug  data  for  the  infor- 
tDstion  you  requested  about  the  average  weigh tb  of  Minnesota  wheat  crops.  First,  he 
hk/bnned  m«  that  my  method  of  ascertaining  tiie  weight  of  the  crop  of  1882  was  wrong, 
beoanse  I  made  up  my  average  from  the  minimum  weight  of  each  grade,  whereods  the 
•verage  for  each  grade  approaches  much  more  nearly  the  maximum  weight.  He 
cUima  that  the  average  for  the  crop  of  1882  was  58.52  pounds  j)er  bushel,  instead  of 
WJ2,  as  I  made  it.  This  yearns  crop,  according  to  his  estimate,  will  average  fully 
S9.21  pounds  per  busheL    His  estimates  of  former  crops  are  as  follows: 

Ponnds  nor 
bufthei. 

Cropof  1872,  average 57.94 

1873,  average 58.78 

lo74,  average 57.89 

1875,  average 58.64 

1876,  average 54.27 

1877,  average 59.62 

1878,  average 56.81 

1879,  average 55.72 

1880,  average 58.14 

IriSl,  average 57.76 

l/?82,  average 58.52 

1883,  average 69.21 

I  ain  satisAcd  that  these  estimates  approximate  the  truth  very  closely,  as  they  are 
made  up  from  records  of  transactions  in  wheat  in  all  parts  of  the  State. 

Charles  A.  Pillsbury,  of  Pillsbury  Mills,  Minneapolis,  Minn.,  thinks 
•V»  iKmnds  per  bushel  would  be  an  average  weight.  He  says,  **  A.  cer- 
tain per  cent,  of  it  is  frost- bitten  and  somewhat  pinched,  and  the  wheat 
in  such  localties  is  lighter  on  this  account.'' 
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J.  A.  Christian  &  Co.,  millers,  of  MiDneapolis,  estlmato  the  average 
of  1883  at  57^  to  58  pounds. 

W.  P.  Brown,  of  the  Mazeppa  Mill  Company,  at  Bed  Wing,  Minn., 
says  the  wheat  of  that  vicinity  averages  58|  pounds,  and  that  in  187*9  it 
was  but  51,  while  in  1878  it  was  59  pounds.  The  crop  of  1883  is  the  bi'.st 
in  that  region. 

The  secretary  of  the  j\Iillers'  National  Association,  S.  H.  Seanians,of 
Milwaukee,  says  the  Wisconsin  crop  is  better  than  for  six  years  piist, 
and  he  averages  the  last  crop  at  57  to  57^  pounds. 

Mr.  J.  J.  Suouft'er,  of  the  Millers'  Association,  at  Cedar  Ra])ids,  Iowa, 
reports  a  reduction  of  weight  as  compared  with  an  earlier  period.  B<* 
makes  the  average  51)  pounds  from  1863  to  1873,  and  50  from  1873  to 
1883,  but  places  the  crop  of  1883  at  58  pounds. 

The  Kansas  State  agent,  J.  M.  McFarland,  reports  the  following: 

My  sources  of  information  are  douring  mills  and  elevators  in  varions  sections  of  the 
State,  opinions  of  individuals,  and  a  statement  from  the  secretary  of  the  Kansas  Citr 
Board  of  Trade.  The  figures  of  1883  are  based  principally  upon  receipts  at  Kansas 
City  from  July  1  to  November  10. 


Tears. 

Weight 

per 
bushel. 

Yevt. 

Weight 

per 
basbd. 

187« 

Pounds. 
54.10 
53.63 
55.90 
54.M 

1880 

PWiii. 

5&.9S 

1877 - 

1881 

1882 

53. 4« 

1878 

57. 9 

1870 .^ 

1888 

SIM 

The  secretary  of  the  Kansas  Mill  Owners  and  Manufacturers'  Fire 
Insurance  Company,  Bobert  Atkinson,  makes  an  estimate  of  57  poonds 
per  bushel. 

The  returns  of  correspondents  have  been  full,  corresponding  well  with 
returns  of  commercial  and  milling  organizations  generally.  In  some 
States  there  is  a  little  discrepancy,  which  has  been  harmonized  in  the 
interest  of  accuracy,  and  with  a  desire  to  get  as  near  to  the  actual  tnith 
as  possible.  The  following  result  is  obtained  from  the  application  of 
these  average  weights  to  the  number  of  measured  bushels,  as  reported: 


states  and  Territories. 


Weight 

per 
bushel. 

Baaheltof 

crop. 

56 

614.300 

57 

181.700 

57 

353. 700 

58 

10.700 

68 

34,Jt00 

67 

8,035,200 

50 

2,063.600 

59 

20. 04.1.  800 

50 

9(W.700 

50 

7, 577, 006 

50 

8, 352, 800 

58.5 

4, 23(1, 800 

58 

1,136,200 

57 

2,574,900 

50.5 

1,437,500 

56 

247,500 

58 

4,801,000 

57 

1,416,401) 

67 

7,408,800 

Weight. 


Boihf  I«  of 
OOponad^ 


Maine 

New  Hampshire 

Vermont ... 

MaHsaclmsetts  . 

C'oDijecticut 

Xew  Yorlc   

New  Jersey 

Pennsylvauia... 

Delaware 

Mar>-]ond 

Virjiinia 

North  Carolina  . 
South  Carolina  . 

GeorfdA 

Alabama 

MisHirtsippi 

Texan  

Arkansas 

Tennessee 


Poundt. 
3l,4<«.8fl0 
10.  356,  900  1 
20,  IGO,  900 
I.  142.000 
7,989.400  ' 
45R,0O6.400 
121.752,400  , 
1, 18i».  r»R4.  200 
57.035.300 
447,  MS.  000 
492. 615. 200 
247.501.800 
05,800,600 

i4«.7aQ,aoo 

81.2ia730 
1.x  MO.  000 

249.4.W.000 
80.734,800 

422,301,000 


573.  MT 

171  «:5 
ia.«3 

3S.15T 
7. 6a  40 

2,«a2*^ 

19,  TUO.TJT 

7, 450.71: 
8,211**? 
il23,J» 
l.mJ^ 
2,44415 

33LW 
4,l$7.l« 
l,3«5.tf> 
7,038, » 
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States  and  Territories. 


TTfiit  Virginia. . 

Kfntiicky 

Ohio , 

Hirhigan 

JitdiMUS 

MlBO^ , 

Wisconsin 

Minnesota 

lows 

Misaonri 

Kansas 

N«bruka 

CsJifomU 

Orfffon , 

Ni^s(Ii% 

ColiMlldo 

Dakota , 

llonuina 

New  Mexico.... 

TTtsb 

Ws»Liugton 


Total. 


Welpbt 

per 
bushel. 


87 
CO 
fW 
f>tt 
f« 
56 
60 
67 
66 
5d 
54 
57 
5S 

6d 

50 
57 
59 
56 
50 
61) 


Bushels  of 
crop. 


4,257,000 

D.«I2,0ft0 

2.\  88-1,  <«K) 

25.0Il,m)0 

2K,  447, 800 

2^l5(i,U00 

10.  604.  9U0 

81, 778, 200 

27,518,MK> 

23,819,300 

2«,  851, 100 

1»7. 481, 300 

30,  322,  OuO 

13,122.400 

90,200 

2. 304.  000 

16, 128. 0()0 

942. 000 

977.900 

1, 579, 400 

3, 1«J.  700 


Weight. 


Ponndi. 

24?,  649, 000 

567. 143. 400 
1. 423,  62«.  000 
1,400,616,000 
1.  .503, 076, 800 
l,240,4mi,000 
I,0tl7,b74.400 
1,926,072,400 
1, 541, 052, 800 
1.381.519,400 
1. 449. 059, 400 
1,566.434.100 
2,106,076.000 

774,221,000 
5. 753, 600 

14l,246,0(!0 

019. 296. 000 
55, 578.  000 
51,702,400 
at.l.<U.600 

100. 06.',  000 


Bushels  of 
60  pounds. 


4, 044, 150 
0.452.390 
28. 727. 000 
23. 842K  600 
26. 551, 280 
20. 673, 33.1 
18, 207. 907 
32.084,540 
25. 684, 213 
23, 026, 323 
2i.  10.5, 090 
2«.  107. 235 
35,11 1,2<)7 
12,  903. 603 
05,803 
2, 3r.4,  UK) 
16,321,000 
920, 300 
0»2,  707 
1. 553. 077 
3. 182. 700 


420.154.500  I  23,906,128,850     808, 430^481 


This  makes  a  loss  in  weight  of  about  twenty  niillioii  bnslicfls,  npoii 
the  basis  of  CO  ponnds  per  bushel;  but  it  is  evident,  from  the  whole 
tenor  of  these  returns  and  current  records  of  wheat  insi>ectiou,  that  the 
average  rate  of  our  wheat  for  a  series  of  years  is  not  60  pounds,  and  is 
probably  not  more  than  59  pounds.  For  does  this  average  fall  below 
that  of  *mo8t  other  countries.  There  is  always  a  considerable  propor- 
tion of  low-grade  wheat,  and  a  wide  range  is  observed  in  the  weight  of 
different  varieties  and  local  growths^  from  54  to  G4  pounds,  and  in  ex- 
treme cases  still  greater  dilfercuces. 

30  A— '84 
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A  liEroiiT"  upoy  exhibits  of  the  bureau  of  statistics  oftwb 

DEPAHTMENT  OF  AQRICULTUBE,  BEING  DIAGRAMS  ILLUSTUATIM 
THE  AGRICULTURAL  STATISTICS  OF  THE  UNITED  STATES,  PREPABED 
UNDER  DIRECTION  OF  THE  STATISTICIAN  OF  THE  DEPARTMENT. 

SiB:  The  development  of  statistical  organization  in  this  country  dur- 
ing the  p^st  generation  has  been  one  of  the  marked  featares  of  educa- 
tional progress.  Every  department  of  the  National  Government  ha« 
its  machinery  for  statistical  investigation.  The  States  have  their  or- 
ganization for  collating  or  collecting  fiscal  or  agncultural  statistics. 
Commercial  boards  and  agricaltural  societies  participate  in  the  work 
of  co-ordination  of  important  data.  A  si)irit  of  statistical  inquiry  is 
abroad,  accompanying  the  schoolmaster,  invading  the  press,  and  some- 
times the  pulpit. 

What  is  better,  and  manifestly  the  explanation  of  the  increased  pop* 
ular  appreciation  of  the  uses  of  statistics,  the  multitude  no  longer  look 
with  suspicion  and  distrust  upon  the  collection  of  statistics,  rendering 
more  efllcienteflFort  possible,  and  paving  the  way  for  better  co-operation 
in  the  work.  Fifty  years  ago  the  ignorance  and  suspicion  of  the  i>eople 
made  impossible  what  is  now  easy  of  acquisition.  It  is  not  long  since 
I  had  occasion  thus  to  note  the  lingering  of  such  prejudices  in  these 
words: 

It  J8  won  known  to  statisticiana  that  in  the  past  tbo  greatest  bar  to  efficitncy  in 
0008118  work  was  found  in  tho  ignorance,  the  iudUrerence,  or  the  actnal  opposition  of 
individuals  from  whom  primary  data  must  be  obtained.  Man,  in  the  inaiyiduality 
and  selflshneM  of  his  wild  or  sarage  state,  haa  not  learned  to  yield  graoefdUy  some- 
thing of  his  natural  rights  to  the  general  welfare  of  the  oommnnlty,  and  his  partlj- 
olyinied  brother  is  much  inclined  to  resent  as  an  impertinence  the  well-meaning  and 
even  beneficent  att«mpt8  of  the  statistical  inquirer.  He  is  suspicions,  and  fears  a  tai 
levy  if  the  inquirer  is  a  Government  official,  and  some  economic  disadvantac^e  if  he 
is  a  fellow-craffcsman.  It  is  wonderful  to  observe  the  lingering  of  some  sncn  proja- 
dice  in  the  minds  of  multitudes  of  no  little  iDtelligouoe  and  a  degree  of  culture.  It 
is  gratifying  to  see  these  mists  of  ignorance  and  prejudice  disappearing  in  the  bright- 
ening light  of  the  practical  culture  of  the  present  day. 

The  necessity  of  impartial  crop  statistics,  for  the  protection  of  fanners 
against  attempts  of  speculators  to  depress  prices  temporarily  for  per- 
sonal gain,  is  more  and  more  apparent.  With  increase  of  interest  in 
statistics  there  arises  a  persistent  disposition  in  adventurers  and  sharp- 
ers to  utilize  it  for  their  seliish  and  fraudulent  purposes.  <^  Statisticians 
spring  lip  like  mushrooms  in  every  avenue  of  publicity,  and  by  appro- 
X)riation  of  results  of  organized  work  and  the  unfounded  assuuiptiou  of 
original  effort  make  an  exhibit  that  is  fraudulent  in  its  method  rather 
than  inaccurate  in  its  estimates.  Others,  equally  unscrupulous,  with  an 
eye  to  gain,  distort  facts  to  affect  the  markets,  to  elevate  and  depress 
prices,  from  gambling  considerations.  This  cannot  be  prevented;  the 
gambling  spirit  pervades  the  trading  marts  of  the  country;  but  the 
great  bod.v  of  consumers  and  honest  middlemen  should  question  sharply 
the  efforts  of  all  interested  parties  who  aim  to  mold  public  opinion 
through  printed  circulars  and  the  public  press.    They  should  learn  to 

^  Made  to  Mr.  William  Saunders,  representative  of  the  Department  of  AgriealtQi« 
at  the  New  Orleans  Exposition. 
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<lisoritninatc  between  the  trne  and  the  false,  and  to  discount  the  state- 
ments that  are  mauufactared  to  affect  the  market.  These  remarks 
apply  only  to  statistics  deliberately  made  for  the  purposes  of  dishonest 
gain.  To  assume  that  such  practices  are  unknown  would  be  the  height 
of  confiding  simplicity.  Nor  is  it  strange  that  in  the  eager  bunt  for 
Dews  reputable  public  news-gatherers  should  inadvertently  accept  the 
statements  of  int^erested  persons  concerning  crop  production. 

^^  It  is  the  province  of  official  statistics  to  protect  the  producer  and 
coDsumer,  by  an  accurate  forecast  of  crop  production,  against  the  specu- 
lator, who  would  oonflscate  the  profits  of  the  farmer  and  reduce  the 
bread  supply  of  the  poor  without  giving  the  pretense  of  an  equivalent. 
Many  millions  of  dollars  have  been  already  saved  from  this  piracy  by 
official  crop  reports.'^ 

The  best  interpreter  of  statistics,  to  the  popular  mind,  is  the  graphic 
method  of  illustration.  It  has  been  said  to  be  impossible  for  the  buman 
mind  to  measure  accurately  and  instantly  the  purport  and  true  extent 
of  a  billion.  To  the  ordinaiy  mind  the  real  meaning  of  figures  is  dimly 
perceived.  Their  examination,  therefore,  becomes  intolerably  "dry." 
It  requires  a  statistical  education  to  prepare  one  for  utilizing  fully 
statistical  statements.  If  the  eye,  and  through  it  all  the  perceptive 
fiionlties«  can  aid  in  measurements  and  comparisons  the  thorough  un- 
derstanding of  the  occult  and  mysterious  figures  arrayed  in  solid  and 
impenetrable  phalanx,  the  help  to  the  novice  is  invaluable.  To  make 
the  meaning  of  important  facts  in  American  agriculture  so  plain  that 
he  who  runs  through  the  Few  Orleans  Exposition  can  read  intelligently 
as  he  runs,  has  been  the  object  in  the  preparation  of  the  diagrams  pre- 
sented for  exhibition  by  the  Bureau  of  Statistics  of  the  Department  of 
Agriculture. 

PEOPOETION  OP  LAOT)  Df  FARMS. 

Diagram  I  has  no  reference  to  relatiye  areas  in  flEmns  in  the  several 
States  and  Territories,  but  simply  to  the  proportion  of  the  superficial 
area  of  each  which  is  occupied  by  fiirms.  The  horizontal  lines  repre- 
sent percentage  of  the  entire  area.,  which  the  perpendicular  lines  mark, 
from  left  to  right,  by  numbers,  one,  two,  three,  to  twenty-nine. 

It  will  be  seen  that  the  State  most  fhlly  occupied  is  Ohio,  which  has 
only  six  per  cent,  of  its  land  surface  in  town  area,  roads,  or  waste  lands 
Tlie  Ohio  Valley  stands  above  the  older  settlements,  Pennsylvaniaj 
New  York,  or  Massachusetts,  in  the  proportion  of  surface  in  farms,  In 
<Uana  having  88.9  per  cent. j  Illinois,  88.4.  Kentucky,  with  84  per  cent 
fails  of  the  next  place,  which  is  taken  by  the  little,  but  well  occupied, 
State  of  Delaware,  with  86.9  per  cent  The  next  in  order  are  Vermont, 
s:^,5;  Maryland,  «i.l ;  Connecticut,  79.1;  New  York,  78. 

The  divisions  having  less  than  28.9  per  cent,  the  average  for  the 
United  States",  are  Louisiana,  Minnesota,  Texas,  Nebraska,  California, 
Florida,  Oregon,  Colorado,  ^Nevada,  and  all  the  Territories.  Iowa,  a 
new  State,  had  already  (in  1880)  seven-tenths  of  her  superficial  area  oc- 
cupied as  farms. 

The  mountain  area  of  New  England  and  the  Alleghanian  system, 
much  of  which  is  unsuitable  for  farming  operations,  depi'ess  the  per- 
centage in  these  old  States.  The  average  in  the  six  Eastern  States  is 
54.1  per  cent;  in  four  Middle  States,  72.9;  in  the  Southern,  from  Mary- 
land to  Kentucky,  43.3 ;  in  the  Western,  to  the  Bocky  Mountains,  in- 
cluding Missouri  and  Kansas  on  the  south,  54.4;  in  the  Pacific  and 
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Eocky  Moantain  States,  7.6 ;  in  the  Territories,  1.4.  A  large  part  ot 
the  elevated  western  areas  is  assumed  to  be  unlit  for  general  agiicult- 
nre,  though  special  culture,  carefuUy  adapted  to  situation  and  hamidity- 
witli  ameliorations  of  irrigation  and  cultivation  and  judicious  selection 
of  plants  in  crop  distribution,  will  produce  results  in  agriculture  which 
will  surprise  the  farmers  of  to-day  who  live  to  witness  the  developments 
of  twenty  years. 
The  foUowiug  is  the  statement  on  which  the  diagram  is  based: 

Proportion  of  land  in  farms  to  total  land  wrfaee^ 


States  Mid  Territories. 

States  and  Territories. 

1 

States  and  Territories. 

i 
I 

Maine 

34.2 
64.0 
83.5 
05. 3 
74,1 
79.1 

7a  0 

U1.4 
68.7 
80. 9 
81.1 
77.2 
71.9 
69.7 
G9.0 
9.5 

Alabama 

57.2 
53.5 
28.5 

Missouri 

C14 

New  Hsropshire 

MimiasiDDi 

Kanso^  ..•....«..«•>-.«- 

41. U 

Lonlalana 

Kf^brasks 

20.4 

MnsMiclituM^tts 

Texas 

2L6 
35.5 

1  Cslifumta. 

1&£ 

Kliodti  LoLiiid 

Arkansas 

Orv-^oTi  ................. 

7.0 

Cnnnecticut 

Tennessee 

77.8 
64.6 
84.0 
94.0 
37.6 
88.9 
88.4 
44.1 
26.4 
60.7 

i  ]N'evN<la ................. 

.8 

Now- York 

West  Virginia 

Colorado....  ..  ...... 

Lft 

N^evr  JcFiiev ............ 

KHDtiicky 

Arizona. ................ 

t 

PoTinAvlvaniii       ....... 

Ohio       

Dakota 

Idaho 

4.0 
.6 
.4 
.8 

L2 

Dtiliiwtire ............... 

Idiohij^sn 

MarvlaDd 

Indiana 

Montana 

New  Mexico 

Vlre'lnift 

Illinois 

Nortb  Carolina ......... 

WisooBsin 

UUh 

South  Carolina 

Minnesota 

WasbingtOB 

&3 

Qoortria  .  ..••■...>•■... 

Iowa.................... 

Wvominff 

.2 

Florida 

The  actual  land  areas  reported,  by  the  census  of  1880,  of  States  and 
farm  lands  in  each,  from  which  the  foregoiug  proportions  are  obtaiacd, 
are  as  follows : 


statu  ftsd  Territories^ 


Land  in 
Csmii- 


TotAlUnd 
atutaceL 


States  and  Terrilories. 


Land  in    |  Tots!  lan^ 
farma.     j    surCacr. 


Maine 

New  Hampshire 

V«»rinont 

MMSHSchiisetts.. 
Ithode  IsUnd... 
Connecticut..... 

New  York 

New  Jersey .... 
I'ennsylvania... 

Delaware 

Maryland 

Virfjinia 

North  Carolina. 
South  Carolina. 

Georjrla 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia . 


6. 552, 578 

3,721,173 

4, 882. 588 

3, 359, 070 

514,813 

2.4.^3.541 

23. 780, 754 

2,  »29.  773 

10.791,341 

1,  000,  245 

5, 110, 831 

19, 835. 785 

22,863.558 

13.467,613 

26, 04.1, 282 

3,297.324 

18. 855,  S34 

15. 855, 462 

8,273,506 

30,292,219 

12,  061. 547 

20.  666, 915 

10. 193, 779 


10. 182, 800 
5.703.200 
5, 84H,  400 
5, 145. 600 
604.400 
8, 100.  HOO 
80. 476, 800 
4,771,200 
28, 700, 400 
1. 2.54. 400 
6. 810,  400 
25,  r>80. 000 
81.091.200 
10. 308, 800 
.YJ,  747. 200 
34. 713. 600 
32. 985. 600 
29.  657. 600 
29, 068. 800 
167, 805.  GOO 
83.  948, 800 
26. 720. 000 
15,772,800 


Kentucky . . . 

Oliio 

Michigan.... 

Iu(iisna 

Illinois 

Wisconsin . . 
Minnesota .. 

Iowa 

Missouri  .... 

KsnsRS 

Nebraska  ... 
California  ... 

Oregon 

Novada 

Colorado  . . . . 

Arizona 

Dakota 

Idaho  

Montana . . . . 
Now  Mexico 

Utah 

Washington. 
Wyoming . . . 


21,495,240 

24. 5V0. 226 

13. 807. 240 

20,420.083 

31.  im,  645 

15,353.118 

13, 403, 010 

24,752.700 

27. 879. 276 

31,417,468 

0.044.826 

16. 503. 742 

4,214,712 

530.862 

1,16.'.,  373 

13.>,573 

8,800.666 

327.788 

405,688 

631.131 

955.524 

1,409.421 

124,433 


25. 600.000 
28,088.4110 
36,755,2t0 
22.9S2,4iO 
33,  f40. 000 
34.S48,O0e 
50.  «91.  tii> 
85^5O4,0C0 

62,23«.0e0 
4&75«.4« 

90,£37.2i>0 
Ot.5IH.4<« 
70.233,euCf 

94,S38»000 
53.945,erQ 
92,996.400 
78,374. 4«iu 
52.W1.6QC 
42,«Oa,is>£» 
62,4421000 


The  land  surface  of  the  United  States  makes  an  aggregate  of 
1,850,108,800  acres,  of  which  536,081,835  are  comprised  in  ferms.  This 
is  exclusive  of  the  Indian  Territory  and  Alaska. 
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DIAGRAM    III. 


Increase  of  l^arm  Values  of  Affrlcultaral  Products  in  Twenty  Years. 


18S9, 


1879. 


Googi 
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INCEEASE  OF  FAUM  ACREAGE  IN  THIRTY  YEARS. 

Tlie  farm  area  of  the  United  States  has  nearly  doubled  in  thirty 
years,  increasing  from  203,560,614  to  536,081,835  acres.  During  ilie 
first  ten  years  the  taking  up  of  Government  lands  in  the  West  and 
South  and  the  State  lands  of  Texas  was  active.  The  most  fertile  iucas, 
little  encroached  upon  in  the  newer  settlements,  were  taken  posst»ssion 
of  with  a  certainty  of  appreciation  in  value  that  added  intensity  to  the 
pursuit  of  homes  obtainable  at  insignificant  prices.  The  absohitely  free 
homestead  had  not  at  that  time  been  gnaranteed  by  law.  In  the  next 
decade  the  disturbing  element  of  civil  war  prevented  aggregate  in- 
crease, the  States  within  the  theater  of  actual  warfare  declining  in  area, 
some  farms  being  abandoned  and  hence  not  counted  as  farms.  At  the 
same  time  many  of  the  Western  States  showed  a  considerable  increase. 
Kansas,  for  instance,  with  1,778,400  acres  in  18G0,  had  5,656,87t)  in  1870. 

Between  1870  and  1880  the  new  lands  taken  into  the  farm  area  ex- 
ceeded 128,000,000  acres.  Of  this  no  less  than  49,000,000  were  in  six 
divisions  between  the  Mississippi  and  the  Rocky  Mountains.  The  in- 
crease was  large  in  the  South,  especially  in  Texas,  where  it  was  nearly 
18,000,000. 

The  proportion  of  unimproved  land^  notwithstanding  the  new  land 
taken  up,  has  been  constantly  decreasing.  It  was  61.5  per  cent,  in 
1850j  59.9  in  1860  j  53.7  in  1870;  and  46.2  in  1880.  The  aggregates 
are: 


Tearfc 

FarmUnd. 

ImproTod  land. 

1850 

293.509,614 
407.212,588 
407, 735, 041 
536. 081, 835 

113. 032. 614 

1800 

163.110,720 

mo 

188. 921, 099 

U80 

284,771,042 

Diagram  II  shows  these  areas  in  sqnares  drawn  to  a  scale  of  1,000.000 
acres  per  square  inch,  the  improved  and  unimproved  distinguished  by 
different  colors. 


FARM  VALUES  OF  PRODUCTS  OF  AGRICULTURE. 

The  increase  of  twenty  years  in  the  values  of  products  of  American 
ainiculture  has  been  far  greater  than  the  increase  in  population.  Quan- 
tities have  enormously  increased,  and  values  have  changed,  some  being 
lower  and  others  higher  than  in  1860.  The  principal  products  are 
sbown  in  Diagram  III  in  the  order  of  their  prominence.  Meat,  which 
rei)resent8  ranch  grass  or  pasturage,  is  first,  followed  by  corn,  wheat, 
bay,  dairy  products,  cotton,  poultry  products,  &c.  Corn  stood  first  in 
ISGO,  because  the  grains  of  the  western  half  of  the  continent  were  un- 
utilized, and  meat  production  east  of  the  Mississippi  has  assumed 
greatly  enlarged  proportions.  A  part  of  the  com,  about  half,  and  a 
small  part  of  the  hay  are  duplicated  in  the  values  of  meats.  The  dairy 
products  are  principally  from  pasturage,  and  therefore  do  not  duplicate 
extensively  values  of  other  items.    The  products  represented  in  the 

Digitized  by  VjOOQIC 


470 


REPORT   OP   THE   COMMISSIONER   OF   AGRICULTURE. 


diagram,  and  tlie  proportion  of  each  in  the  two  periods  are  given  in 
millions  of  dollars^  aa  follows : 


1800. 

1879. 

ArUcles. 

Value  of 
product. 

Percent 

1 

Meats 

800 
861 
126 
163 
163 
213 
76 
298 

17.9 

8L6 
7.6 
9.1 
0.1 

12.6 
4.6 

17.8 

800 
006 
487 
410 
853 
272 
180 
670 

21.3 

Corn 

1&.1 

Wheat 

11.7 

Hav 

11.0 

Dairy  products 

9.5 

Cotton ..•...••.•..•. 

7.3 

Pooltry  products 

4.8 

Other  produoto 

1&5 

Total ', 

1.676 

100.0 

8.736 

loao 

The  productions  of  farms  in  detail,  qnantitj.  and  value  of  the  two 
periods,  were  substantially  as  in  the  following  table,  not  including  those 
of  corn,  straw,  milk  consumed  in  farmers'  families,  field  crops  of  roots, 
and  numerous  small  products,  which  may  be  held  to  offset  the  duplica- 
tions of  corn  in  meat-making  and  the  far  smaller  duplications  in  dairy- 
ing, for  a  vast  preponderance  in  values  of  meats,  butter,  and  cheese  is 
derived  fi*om  grass  depastured. 

Oampariion  t/  quantiHei  and  farm  value9  of  produots  of  affrioalimr§  of  tko  UniUd  Stakt 

producid  in  18b9  and  1879. 


Produeto. 

IBM. 

U71 

Quantiiy, 

Price. 

Vain*, 

Qnaotlty. 

Pri«. 

Tains. 

Com bushels.. 

Wheal do.... 

Oats do.... 

Rye do.... 

Barley do.... 

Buckwheat do  — 

Rice pounds.. 

Irish  poUtoes .  bushels . . 
Sweet  potatoes . .  .do — 

Hay tons.. 

Cotton pounds.. 

Tobacco do  — 

Peas  and  beans. bushels. 
Market  ^artlen 

838,702,740 
173,104,024 
172,643.185 
21.101,380 
15,825,808 
17.571.818 
187, 167, 032 
111,148,867 
42.  005,  026 
10,  083.  896 
2, 274, 372,  309 
434,  209, 401 
16.061.006 

00  43 
73 
25 
52 

H 

8.6 

40 

40 

800 

0.3 

5 

188 

0860,680,878 

134,686,646 

43, 160, 796 

10,  972, 718 

8,704,344 

10,191,654 

6,550,846 

44,450,547 

16,  838.  010 

152,671.166 

211,516,625 

21,710,473 

30. 032,  ♦'^3 

16,159,408 

10,001,885 

760,440 

14,168,670 

0441,088 

866,867 

10. 03.%  470 

4, 814, 425 

4. 480. 199 

2,024,787 

1,278.071 

806,886 

4,678,271 

1, 260, 056 

4.780,040 

813,621 

10, 500,  OOO 

800, 000,  000 

80.000,000 

12. 850, 000 

60,000,000 

75,000,000 

1,754,501,676 

460,483,187 

407,858,990 

10,  8ai.  595 

43,097,406 

11, 817, 327 

110.181,378 

108,  458.  580 

33.  878, 693 

85,150.711 

2, 771. 797, 156 

472,  661, 157 

0,  COO.  087 

00  30.6 
05.1 
36 
75,6 
66.6 
59.4 
6 

48.8 
45 

11  65 

as 

8.2 
1  50 

0601, 81ft,  304 

436.9i$.4C3 

146. 829. 2M 

14.9&2.6^13 

20,802.rv>2 

7. 019.  u: 

6,607,8«2 

81.848,474 

15,020.412 

409.  505. 781 

2TI.62C.l2l 

Se.758.2J5 

14.385.041 

21.761.2j0 

Orchard  iiroducts 

60  876,154 

Hops pounds.. 

Hemp  ...«* tons.. 

Flax ponnds.. 

Flaxseed bushels.. 

Cane  sugar  hogsheads. . 
Haple  ftUKur. . . pounds. . 
Gaue  iiiolnKSCH  gallons.. 
Sor<;h  urn  sirup    . .  do . . . . 

Maple  airup do. . . . 

Beeswax pounds.. 

Honey do  ... 

Grass-seed . . .  .bushels. . 

Clovcrseed do  ... 

Wines irallons. . 

Wool pounds.. 

HeaU 

10,001.006 

74.408 

4,720.146 

608,  867 

230,082 

40. 120, 205 

14. 063.  096 

6, 749. 128 

1, 507. 589 

1, 822. 787 

25,866.857 

000,040 

0JW.188 

1. 627. 242 

75, 000, 000 

7 

100  00 

30 

1  00 

86  00 

J? 

30 
80 
80 
30 
1  40 
600 
50 
20 

1,666.646 

7,170,051 

178,872 

30, 676, 061 

16.  573, 273 

28, 444,  202 

1,706,048 

1, 105, 680 

36,748.308 

Ton;  701 

1,083.083 

80.000,000 
240,681.751 

34 

300  00 

36 

1  26 

00  00 

13 

85 

88 

1  00 
38 
S3 

1  50 

600 
00 
28 

6.S71.1S1 
1,005,000 
80l,3i»7 
8,063.6© 
16,098.4^« 
4.754.tN> 
5, 800.  OH 
0, 8H6.  >< 

i.79a..u.< 
364.  «:t 

6,663.oi»« 
1. 07B.  W-* 
11,637  -aC 

Uooct-o^j 

67, 200.  i^^ 

8ua,ooo.c^>o 

Butter pounds . . 

Cheese do.... 

liilk,eonsnmea.galioB.. 
Ponlt^  nroducta 

600,000,000 

180. 000, 000 

1,000,000,000 

16 
0.6 
6 

000,000.000 

800,000,000 

1,800.000,000 

21 
0.6 
7.6 

lOO.OOU.lAK' 
38.560.«» 
m600.0W 
180,000.000 

Aggregate  yalues. 

1,675,754.^72 

3,na.s3i-4:; 
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OTHER  D^DUSTRIES  INCREASE  FARM  VALUES. 

The  settler  in  new  communities,  the  pioneer  in  cultiTation  of  wihl 
areas,  who  avails  himself  of  his  opportunity  to  select  the  choicest  lands, 
naturally  and  rightfully  expects  to  be  benefited  in  the  future  by  in- 
crease of  values.  He  may  hoi>e  that  his  children  will  derive  further  ad- 
vantage. His  reasonable  expectations  are  sometimes  fulfilled ;  often 
they  are  disappointed.  If  the  soil  proves  to  be  less  fertile  than  more 
favored  regions,  or  railway  facilities  are  denied,  settlement  will  be  slow, 
roads  poor,  schools  half  supported  5  with  such  conditions  prices  of  lauds 
will  advance  with  provoking  tardiness.  If  the  soil  is  rich  and  settle- 
ment rapid,  till  all  the  land  is  occupied,  while  there  are  no  industries 
beyond  the  line  of  agriculture,  no  families  dependent  on  their  neighbors 
for  food  supplies,  no  mines  or  mills,  a  certain  level  of  moderate  values 
may  be  reached,  but  no  high  prices  of  land  or  products  will  result.  This 
is  proved  by  the  census  and  other  reliable  facts  on  which  the  figures  ot 
Diagram  1  v  are  based,  and  by  similar  facts  in  the  history  of  every 
country  in  which  varied  industries  flourish.  The  statement  that  **  other 
industries  increase  farm  values''  is,  therefore,  axiomatic  rather  than 
theoretical.  The  same  facts,  and  similar  data  in  all  industrial  history,  show 
that  mere  increase  of  population  does  not  produce  the  highest  values. 
Industry,  not  population,  creates  wealth.  Prices  are  not  enhanced  by  the 
preseuce  of  paupers.  Increase  of  farmers  advances  prices  in  new  set- 
tlements; beyond  a  certain  limit  numbers  may  diminish  prices,  as  in 
parts  of  India  and  other  countries.  Dense  population,  all  employed  in 
agricnltare,  can  never  raise  prices  or  produce  prosperity  as  the  same 
population  judiciously  proportioned  among  productive  industries.  The 
increment  will  ever  be  **  proportionate,  not  to  numbers,  but  to  produc- 
tive forces  in  action,  degree  in  skill,  persistence  in  labor."  " 

The  diagram  establishes  this  hypothesis :  **  Values  in  agriculture  are 
enhanced  by  increase  of  non-agricultural  population,^ 

It  includes  three  similar  figures,  each  outlining  a  pyramid,  the  base 
of  which  represents  the  sura  of  human  labor  in  the  United  States,  in  the 
aggregate  numbers  reported  by  the  census  as  employed  in  all  occupa- 
tioBs.  Each  pyramid  in  its  structure  includes  four,  the  base  of  each 
being  the  percentage  proportion  of  those  engaged  in  agriculture  to  the 
aggregate  in  all  occupations. 

The  broadest  base  includes  all  the  farm  lands  in  those  States  in 
which  70  per  cent,  or  more  are  ein])loyed  in  agriculture;  the  next,  all 
farm  lands  in  States  where  60  to  70  per  cent,  are  so  employed.  The 
other  two  refer  to  lands  of  States  where  less  than  half  of  the  labor  is 
agricultural,  30  i)er  cent,  being  the  dividing  line  between  them.  The 
elevation  represents  comparative  value  of  farm  lands  fVom  one  dollar 
npwards.  AH  the  farm  lauds  in  each  of  these  four  classes  are  aggre- 
gated, and  an  exact  average  of  all  obtained.  The  apex  of  each  part  of 
this  com|»osite  i>yramid  indicates  the  average  value  of  each  class  of 
lands.  The  result  is  striking — $5.18  per  acre  for  States  averaging  77 
per  cent,  in  agriculture,  $13.53  where  58  per  cent,  are  in  agriculture, 
$30.56  for  42  per  cent.,  and  $38.05  for  18  per  cent,  employed  in  agri- 
culture. 
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The  actual  area  and  value  are  thus  shown  in  these  four  classes  ot 
States: 

Value  hy  claB8€$, 


Kiiinber 

OfSUtM 

•nd  Ter> 
xitories. 


ACTM. 


YalBBw 


Valiie 
per  acre. 


inacri- 
cuUurv. 


First  olaitq... 
Second  class. 
Third  class.. 
Fourth  class 


77,250,742  $2.9fl6,64l,  197 

112,321.257  3,430,9J5,7b7 

237, 873, 040  ,  3, 212. 106. 970 

108.636.796  662.430,842 


$18  65 
80  .^5 
13  53 
5  18 


Per  tint 

10 


The  first  class  has  82  per  cent,  of  all  labor  in  indastiies  prodncinii: 
fiothing  from  the  soil^  and  dependent  on  18  per  cent,  employed  in  fucxl 
production,  or  else  upnon  products  of  other  States.  These  are  the  more 
idvanced  manufacturing  States^  and  miniog  States  and  Territories,  as 
Ipllows: 

Value$  in  oloBafint, 


StAteaandTenitoriea. 

Farm  a. 

Workert 
io  acri- 
ealtura. 

Acrea. 

Value. 

Talne 
per  acre. 

District  of  ColnmbiA 

18,146 

3, 3S9, 070 

514. 813 

1,165.373 

530,862 

185,573 

2, 020. 773 

124, 4:j3 

2.453.541 

405,683 

28,780,754 

10  791. 341 

16,603.743 

327.708 

5.119.831 

13,682.408 

146.107.415 

25,882,079 

25,100,223 

5,408,326 

1.127,016 

100. 805, 838 

835.896 

121,  Ottl,  910 

3, 234.  F104 

1,056.176,741 

975, 689. 410 

262,051,282 

2,832,890 

165,503.341 

(QOO  18 

43  52 
60  27 
2155 
10  19 

838 
65  16 

072 
49  U 

707 

44  41 
49  80 
15  70 

864 
32  38 

Per  Mat 

3 

Massachnsetts 

9 

'Rhnfl-'  Tii4»nd 

t 

Colorado 

13 

Kevada 

13 

ArizoDA 

15 

New  Jerwy 

» 

"Wyoming 

li 

Connectirat ......................................... 

18 

Montana 

SO 

New  York 

» 

PennaylTani* ...••••.•.••.........• 

21 

Oalifornla 

21 

Idaho  

'  25 

Maryland 

28 

Total 

77.250,742 

2,986.641.197 

88  65 

18 

In  the  District  of  Columbia  the  farm  lands  are  so  near  to  a  city  of 
nearly  200,000  people  that  its  farm  lands  are  also  suburban  property, 
with  prices  beyond  the  mere  agricultural  value.  The  lauds  next  iu 
value  are  those  of  Now  Jersey,  so  near  to  four  millions  of  urban  popu- 
lation just  across  its  borders  as  to  make  practically  a  lower  prop<Hrtioo 
in  agriculture  than  Massachusetts  or  Bhode  Island* 
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[Thi«  list  Indndet  the  smaller  maxrafaotnrioff  StotM  and  thote  of  the  West  where  less  than  half  the 

labor  u  in  agrionltare.] 


StatoaandTerritoriea. 

Fanna. 

Workers 
InagH- 
culture. 

▲cna. 

Value. 

Yaloeper 
acre. 

New  FTampshire 

3.721,173 

1,080,245 

681, 131 

6,552,578 

655,524 

24,528,226 

4,214.712 

1,408,421 

13,807,240 

81, 678. 645 

16,858,118 

i.  888. 688 

8.800.656 

$7C.«<.n«8 
80.  7&a.  072 
t.  ,M4, 398 

102.  ^^:.7,  fil5 
14.  ft  UV  178 

1,127.^4^7, -^^a 

«-.  Lifn,  '75 

It,  M4/-i2 

481'.  I'.'^i,  m 

l,00l»,  r.^M.  r^ 

85;.  Ti^j  5.)7 

101'      ►:     10 

Z            M 

$20  38 

33  74 

8  74 

15  62 

21  38 
45  97 
18  50 

0  83 
36  15 
31  87 
28  80 

22  40 
588 

Percent. 
31 

DelawMer. 

33 

New  Mexico 

35 

Utine 

35 

UUh : 

36 

Ohio 

40 

Orocon  .....•.....•....■..•.••...•.•..••■•..... 

40 

Wuihinffton 

42 

HlfihinSi 

42 

miaots 

44 

WisoonsiB 

47 

Tennoat 

47 

DtkoU 

48 

Total ..... 

112.821.257 

8,480.815.766 

80  55 

42 

Valu€$  in  ela—  third. 


^ 

Fanna. 

Workers 
inagri- 
culture. 

▲cms. 

Value. 

Value  per 
acre. 

Vlrfinla 

18.835,785 
27.878.276 
18,408.018 
20,420.983 

8.273,606 
24, 762. 700 

9.944,826 
10, 193, 779 
21,496,240 

3,297.324 
21,417.408 
20.066.015 
86.292,219 

$216,028,107 
875.633,807 
193,724,260 
685,286,  lU 

58,989,117 
567,430,227 
105, 932, 541 
133. 147, 175 
28:s  298. 631 

20.291,835 
235, 178. 936 
206,740,837 
170,468.886 

$10  88 

13  47 

14  45 
81  11 

7  13 
22  82 
lU  65 
13  06 
18  82 

6  15 
10  88 
10  00 

4  70 

P«r  MAt 

51 

Mislonri 

51 

Minnesota 

52 

Indiana 

52 

I^nifiaoft 

57 

Iowa , 

67 

Nebraeka 

58 

WestVlrffinia 

61 

Kentucky 

C2 

norida 

64 

Ksnias . 

04 

i'«nn«ssee 

66 

Texas 

08 

Total 

287,873.040 

8,218,108.070 

18  53 

68 

Class  third  inolades  aU  States  having  one-half  and  not  exceeding 
seven-tenths  employed  in  agriculture^  the  newer  States  of  the  West, 
and  the  older  and  more  diversified  of  the  districts  of  the  South. 

Value$  in  oIom  fourth. 


SUtea. 

Jtema. 

Workers 
in  agri- 
culture. 

Acrea. 

Value. 

Vslue  per 
acre. 

Georgia 

20,043,282 
22. 303. 658 
13. 457, 013 
18.  855,  334 
15,855,462 
12,001,547 

$111,810,540 
135, 793. 602 
68.077,482 
78, 934. 648 
82,844,915 
74,249,655 

$4  80 
607 

5  10 
4  19 
586 

6  16 

Percent. 

73 

North  Carolina 

73 

South  Carolina 

75 

Alabama 

77 

Missliaipoi 

82 

Arkansas. 

83 

Total 

108.636.786 

562.430.842 

618 

77 
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Class  fonr  comprises  the  part  of  the  Soath  most  absorbed  in  the  oo^ 
ton  industry,  least  interested  in  various  productions  in  agriculture,  and 
least  advanced  in  manufactures  or  mechanical  industries. 

These  figures  teach  that  mono-industrialism  is  stagnation  and  pov- 
erty, and  variety  in  industry  4he  -life  of  business  and  assurance  of 
prosperity. 

THE  farmer's  income. 

In  this  statement  of  "income,''  net  income  or  profit  is  not  meant,  bnt 
the  reported  value  per  head  of  farm  production  as  given  in  the  census 
The  statement,  by  classes,  is  as  follows: 


ClMMt. 

Farms. 

iasfri- 
oa)tan. 

▲OTM. 

▼•loe. 

Vtlae 
peraore. 

First  cIgM  ............................................. 

1,000,081 
1.566,875 
3, 017,  ©71 
2,034,066 

♦484,770,707 
616, 850, 96d 
786, 681, 420 
324,287,751 

1 
Percent 
$457  ,             li 

Spoond  claas 

394  1            ii 

Third  oIms 

261               M 

Fourth  olaas .........a..... ,.. 

100               77 

For  further  details,  by  States,  and  explanation  of  causes  of  local 
variation  and  modification,  reference  is  uiade  to  Report  Ko.  3,  new 
serieSi  of  the  Bureau  of  Statistics  of  the  Department  of  Agricultnie. 

THE  FARM  LABORER'S  WAGES. 

'  The  third  figure  in  the  diagram  shows  that  the  average  wages  of  the 
farm  laborer  are  subject  to  similar  influences,  though  to  a  less  degree,  at} 
labor  is  mobile  and  laud  stationary.  The  average  wages  per  mouth,  by 
the  year,  were,  iu  1882,  respectively,  $24.14,  $23.51,  $19.51,  and  |13.C7. 
The  diagram  illustrates  the  operation  of  a  law  in  industrial  economy 
by  which  the  value  of  farm  lauds  depends  more  upou  the  proper  dis- 
tribution of  productive  labor  in  industries  than  upon  the  fertility  of 
the  soil,  and  that  the  'farmer's  income  is  highest  where  farms  are 
fewest/^ 


AVERAGE  WAGES  PER  MONTH. 

Diagram  V  shows  the  average  rate  of  wages  for  farm  labor  by  groups 
of  States,  at  four  dififerent  periods,  viz,  in  I860. 1875, 1879,  and  1882. 
This  exhibits  remarkable  fluctuations,  from  the  nighest  rates  after  the 
war  to  those  of  the  era  of  industrial  depression,  and  return  to  si>eeie 
payments,  followed  by  an  upward  swing  of  the  pendulum.  These  aver- 
ages were: 


Gronp. 

I860. 

18781 

1879. 

ua 

Califoniia , 

$40  38 
3-i  08 
28  02 
37  01 

17  ai 

Hi  50 
28  »G 
»03 

aseo 

16  tt 

^100 
20  21 
19  O 

8S 

$3SS3 

EftHtem  States - 

26  •! 

MiaUleSUles 

nu 

WMMniSUtM , 

no 

SoQtbern  SUtet 

»» 
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DIAOBAM    VI. 


Value  of  Farm  Animi^iff  in  1884. 


JajTSBS, 
f  833,  P  34,400. 


ShMp. 


Cattle-^ 
fl,106,n5f'903 
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VALUES  OP  FARM  ANIMALS. 

Diaparn  YI  illustrates  the  comparative  value  of  the  animals  of  the 
farm,  ia  1884,  by  a  circle  which  represents  the  aggregate  value,  while 
«lg;fflent8  of  the  same^  in  difi'erent  colors,  show  the  relative  proportion 
of  each  kind  of  animals.  The  prominence  of  the  cattle  interest  is 
strikingly  manifest,  being  44.8  per  cent,  of  the  aggregate.  Horses 
come  next,  with  33.8  per  cent.;  swine,  10;  mules,  6.5;  sheep,  4.9. 

The  values  are  as  follows : 

Howes $833,734,400 

Mules , 161,214,^6 

Cattle 1,106,715,703 

Bheep 119,902,706 

Swine 246,301,139 

Total 2,467,859,924 


mCEBASE  OP  PAEM  AKIMALS  IN  THIRTY  YEARS. 

Diagram  VII  shows  the  comparative  numbers  of  horses,  mules,  cattle, 
sheep,  and  swine,  at  four  decennial  periods.  The  difiereuces  are  shown 
by  horizontal  lines.    The  numbers  are  thus  presented: 


stock. 

• 

1880. 

1800. 

1870. 

1880. 

Horses ,. 

4,33«,719 
559,881 
17,778,907 
21. 723, 220 
30,354.213 

e,  249, 174 
1. 151, 148 
25,  630.  A9 
22. 471.  275 
83,512,807 

7, 146, 370 

1.125.415 

23,820,608 

28. 477. 951 

26,134,569 

10, 357, 488 

Holes 

1.  812, 808 

Cattle 

86. 026, 6U 

Sheep 

85. 192. 074 

Swine .... 

47,  081, 700 

This  table  includes  only  the  stock  of  farms,  exclusive  of  ranches. 
Were  animals  or  ranches  included,  tbe  cattle  and  i^heep  of  1880  would 
be  largely  increased,  and  those  of  1870  slightly.  At  the  other  dates, 
the  ranch  interest  was  scarcely  appreciable. 


PROGRESS  OF  WHEAT  PRUBUGTION  IN  THIRTY  YEARS. 

Diagram  VIII  compares  wheat  production  in  the  ton  States  of  high- 
est rank  in  wheat-growing  at  each  decimal  census,  from  1850  to  1880, 
and  delineates  conspicuously  the  extraordinary  advance  of  Missouri, 
Ohio,  Michigan,  Minnesota,  Iowa,  and  California.  Two  States  in  the 
list  ibr  1879  exceed  in  production  the  whole  ten  of  the  1849  list,  and 
nearly  equal  entire  crop  of  that  year.  The  changes  of  this  short  period 
are  wonderful;  three  States  of  the  first  list  fail  to  appear  in  the  ten  of 
largest  production  in  1879.  Pennsylvania,  which  was  first  in  rank  in 
1849,  was  tenth  (and  last  of  the  list)  in  1879.  Ten  States  in  1849  pro- 
dac4^  ii6  per  cent,  of  the  crop;  in  1859,  ten  produced  75  per  cent.;  in 
1SG9,  the  list  of  ten  represents  79  per  cent.,  and  that  of  1879  three- 
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fourths  of  the  prodaction  of  the  country.    The  followiug  tables  are  the 
basis  of  the  diagram : 


states. 


Pennsylyanift. 

Ohio 

New  York 

Virginia , 

Illitioia 

Indiana 

Micliij^an 

Maryland 

WiMron!«in 

Mittsouti 


1840. 


15.  i^i-pr.  im 
14. 1^;.  :»1 

13.  l:].40H 

11. i;:-  '-IC 

9,  J  14.  -J"!  I 

4.  U-i\  ^8*J  I 

4,  \(^,jm  ! 

4,-^w.  .31  j 
2.08l.Cr.2  I 


Total I    86,506,541 


I 

!  nnnois 

I  Indiana 

I  Wiscuusin  — 

I  Ohio 

I  Vivjjiuia 

Penu.Hvlvania. 

New  York 

Iowa    

Michij^an 

MurNlund..... 

Total.., 


UW. 


U  817  03 
18,8«,2».7 
15.657.4;g 
15.119,047 
13.130,1(77 
13.0(2.ie3 

8,e6i,m 

8.449,4(» 
&2363S 

6,1(!3,4W 

128, 285, 2» 


SUtea. 

1860. 

1                         Btatea. 

1879. 

minola 

Butkeli 

no.  l2H,4n.'i 
29, 435,  V92 
27.^82,150 
27. 747, 222 
25,  606, 344 
19.672.067 
18.866,078 
16, 676. 702 
16, 265. 773 
14,315,026 

riHnola 

61,1  HI,  NS 

Iowa • 

Indiana.  .....«..«..........•••••••. 

47.2g4.f<^ 

Ohio 

Ohio   

46^  014.89 

Indiana 

Michijran 

35,532.513 

Wisconain 

Minnesota 

34,691.080 

l*ftnn«ylyft.nia 

Itiwa 

si^istzos 

Mlnni^ta 

California.. ......... ............... 

»;0l7,7(ff 

Califoniia 

Missouri 

24.  M.  627 

Micbino 

Wlnrouain 

24.8M.W 

Mlisourl 

'  Pennsylvaoia... 

19,462,*^ 

1           Total     

Total 

226, 597, 263 

344, 029. 4» 

1 

The  diagram  brings  out  the  fact,  so  generally  unappreciated  or  nn- 
noted,  that  the  priiiciiial  wheat  region  of  the  country  is  the  Ohio  Valley, 
and  not  the  "  Northwest,^  or  the  Pacific  States.  The  undue  proiuiuence 
of  a  single  crop  in  a  State  by  no  means  fixes  its  rank  in  production. 

YIELD  PEE  ACRE  OF  WHEAT. 


Diagram  IX  shows  the  difference  in  rate  of  yield  of  the  StateuaDd 
Territories  in  1879.  The  Ohio  Valley  makes  the  largest  yields,  New 
England  about  the  same  as  the  Pacific  coast,  and  the  spring-wheat 
region  much  less.  The  average  rate  of  yield  is  small  in  the  Soutli, 
though  there  are  instances  of  very  heavy  j  ields,  indicating  the  possi- 
bilities of  certain  soils  in  that  region  from  wheat  production. 


SUtea. 


Maine 

New  Hampshire 

Vermont 

Massacbnsetta. . 
Kho<le  Island... 
Connecticut  .... 

New  York 

Now  Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia   

Nortli  Carolina . 


Yield 
por 
acre. 


Statea. 


Sontli  Carolina 

GeorsriA 

Florida 

Alabama 

Mi9sis«ippi.... 

Louisiana 

Toxaa  

Arttansos 

Tennessee 

West  Virjfinia. 

Kentucky 

Ohio         

Michigan 


Yield 
per 
aore. 


5.0 
6.6 
5.2 
6.7 
5.0 
3.4 
0.8 
6.2 
6.1 

10.2 
0.8 

18.0 

ir.5 


State*. 


Indiana 

niinois  .... 
Wisconsin.. 
Minnenota. . 

I  Iowa 

Missoari.... 

Kansas 

Nebraaka... 
Califotnia  .. 

Oregon 

Nerada 

Colorado.... 


YieW 
acre. 


13.9 
118 
IL4 
10.2 

lie 

SLI 
9i4 

ao 

lii.5 
16  » 

«.0 
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DIAGRAM    : 

S. 

Product  of  Wheat  Per  Capita,  1879. 
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PEODUOT  OP  WHEAT  PER  HEAD. 

The  relative  prominence  of  wbcat^  as  a  crop,  in  the  several  political 
divisions,  is  shown  by  Diagram  X.  It  illastrates  the  extremes^ of  sup- 
ply, from  little  more  than  half  a  pint  to  each  inhabitant  in  Louisiana  to 
forty-four  bushels  in  Minnesota.  It  exhibits  in  a  glaring  light  one  as- 
pect of  specialties  in  agriculture,  or  one-idea  farming.  The  product 
per  head  for  each  division  in  1870  was  as  follows : 


StatAS. 

Prodnct 

per 
oapiU. 

states. 

Product 

p^r 
capita. 

State*. 

Product 

per 
capita 

Vaine    

1.0 
.01 
.001 
.6 

2.8 

1.7 

4.6 

8.0 

ae 

&2 
2.4 

5kinth  Carolina 

Georgia 

1.0 

2.0 

.002 

1.2 

.2 

.01 

1.6 

1.6 

4.8 

0.5 

6.0 

14.4 

21.7 

Imliona 

23  0 

>'ew  Hamptbire 

Vermynt 

Illlnola 

16  6 

Florida 

Wiaconaln 

18.0 

MaAAaohfiMttB ....... 

Alabama ....... ...... 

Minueaota 

44  3 

BbMleUhmd 

MiMiMippi 

Iowa 

10  2 

Connectiont ..»«.» 

LoTiifiituia. ............ 

Missouri 

11.5 

New  York 

Texas ..........  ...... 

Kansas  ......••• 

17  4 

N «w  J<*rMy .......... 

Arkanaaa.., 

Tennesaee  .......•••.. 

Nebraska.. ........... 

30  6 

Pennsyl  vmiiA 

Delaware 

California..... 

7  3 

Weet  Virginia 

Kentucky 

Oragon 

33.6 

Maryland 

Ni«vada 

43  0 

Virclnia   

Ohio.. ! 

Colorado 

1.1 

North  Carolina 

Micliigon 

EXPORTATION  OF  WHEAT  IS  f IFTTEIGHT  TEARS. 

Diagram  XI  presents  a  pyramidal  form  illnstrating  both  quantity  and 
valae  of  wheat  exported  since  1825,  the  base  line  measuring  the  value 
in  millions  of  dollars  on  the  right,  and  the  quantity  in  millions  of  bush- 
els on  the  left,  while  the  horizontal  bars  furnish  new  bases  for  similar 
measureraeots  for  each  period  of  live  years. 

The  diagram  also  shows  separately  the  wheat  and  flour  exported,  the 
latter  of  course  reduced  to  bushels  of  wheat.  Pilty  years  ago  the  ex- 
})orts  were  mainly  flour;  in  later  years  grain  has  so  preponderated  that 
in  the  whole  period  more  than  six-teuths  have  been  in  unmanufactured 
wheat.  The  entire  value  exceeds  two  and  a  half  billions  of  dollars ; 
enough  to  buy  one-fourth  of  the  farms  of  the  United  States.  Half  of 
this  value  is  represented  by  the  shipments  of  nine  j'ears;  in  a  single 
year  the  export  has  surpassed  in  value  all  the  foreign  trade  in  wheat 
from  1825  to  1860.  The  trade  has  been  an  extraordinary  development, 
principally  of  a  few  years  of  European  scarcity  from  a  series  of  crop 
i'ailures.  This  sudden  movement  has  been  checked,  and  a  sharp  retro- 
grade has  resulted  from  better  crops  in  foreign  countries,  causing  heavy 
reduction  in  prices  of  wheat.  While  there  is  no  probability  in  Euro- 
pean counties,  of  a  home  supply  equal  to  that  of  thirty  years  ago,  there 
is  no  prospect  of  high  prices  for  wheat  in  the  immediate  future. 
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Tbe  exhibit  in  founded  on  the  following  data,  compiled  from  offidai 
records  of  exportation: 

i^vaniUy  0/  exporU  of  wh^i  and  fiow. 


Ttm. 

wh^fci 

Fkur. 

T«U1  whfltudfliiL 

fivihelj. 

BDnbeli. 

BubfilL 

Bcl-U, 

BbAcW 

1,„Ul 

IW* 

isat 

m>5«7 

T0;MBlW7 
20^77fli,474 
29tOm,«3S 
MAl1H2]3 
67U  [77  334 

M.IW.700 

4I».4«a.S30 
20, 404,  W 

n,Ba4,iia 

101,W7.«ft5 
10f.7SI,«00 
Wa.47^3» 
SOr.fTOiTU 
40«,imMO 

M7  111  UC 

S^iSS 

mmm 

194* 

7IIB,W3 
1,  HI  ML 

^3t&* 

IMS 

IMS,  53a 

W,034jAiT 
ai,  373,489 

SSIiili 

ISM 

10,  Ii^.«4^ 

tD1.$fQ7,U0fi 
01.  4:4.  UU 

7i,««,m 

'SM 

G&,  747,  GOO 

17X,4tlM4 

ii7,<n.nJ 

ViMft 

isoe. 

3a«,47ll.»S 

taitMV 

tHoa 

7ff,«BtB«: 
iw,M(^,a>7 

«7,a7tJ.T^ 

tev7s*,flei 

ii&«in 

1S70 

ao9.27«,*7* 
«!,Hn8,;ia4 

40MEO,<0* 
fl7,  273;  D2& 

&^SS 

miAii 

lers 

ni,  Dlft,  3fT4 

4«l,433,il$& 
«B,1}7A,3]0 

ISiS^^K 

L«Amv 

iwin 

547,3n*&3:L 

l7,T0t,tt>l 

711,5»5L«1 
TM,01^«0 

'•"SfSffl 

tavAA 

iwn 

570.  J  77.  3M 
40,it^«Ji 

flO.W3.MS 

A«2,fta7,90i 

WJ,  241.  H^ 

Oa«,M4.«97 

l,lM,WO,ll* 

l,fUL$5lH010 

1,  BIO,  737*  744 

1^0R4ln 

tM^piii 

im 

eio,  Mt.  M« 
7«.404.W1 

i7.nai«M 

t,iB«,mT?i 

l«Mt> 

IBTO 

AM.  907,  MB 

11^:,  ;ji;i,  &30 

»7,em,K« 
a5iaM,nj 

i,na.7wm 

^aiet* 

ISBO 

im 

*^^ 

1«S3 

ttoUl.,, 

MA.  L1«1h  M2 

eaii  i«,  wi 

»T.  Oil,  365 

«>.  514,  037 

i&o,  ^o:^  4T7 

W.7ifl,(J37 

t,<0^7»,li 
tH^3£l,3i4 

05.  271.  fP2 

i(w,  ati^  W(t 

aar>,  (71,  oat 

7W,  r^ai  MI 

4J,4^A,4sa 

1,310,737,74* 

wi,wfi,m 

J*0<4,T»^W 

V^ofun  0/  trptyrU  of  tfKntf  atif'  fi^ur* 


Wh 

OTk 

ftevr* 

J't-jrt-^ 

YttttlM, 

'->* 

TtllML              TaIml 

1B30               .,     ,, 

•11^.754 

7:57,  ^flrt 

««" 

1K35            *,*,, ,, 

liao,iiS 
iC«t7J6a 

K** 

1840 

1,SI7,<W7 

!fci07,W6 

maio 
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Product  per  Head  of  the  Wheat  of  Europe  and  the  United  States. 

CvuntrUa. 

llM, 

£»». 

<5»u. 

4bu. 

J»C4. 

«&U. 

7««^ 

<9&u. 

^&u. 

id&u.. 

Vh*Ud.3ixae8, 

m^mm 

" 

£ur9p€. 

StaUa 

Jhm^fWfy. 

""^"' 

"" 

France, 

"""^ 

"^^ 

"^  • 

i^fHxiru 

■i^M 

^'""" 

" 

Itaty. 

Mottmetnieu 

""" 

""" 

.BtUffUan, 

^"^ 

Twrhe^* 

StrvUu 

• 

" 

Greece, 

""^^ 

• 

"^" 

OreatBrUaJbv. 

""^" 

"""" 

ItusefU^ 

• 

■l^M 

Germany, 

^^^ 

" 

^uairicu 

Pitrtugol, 

■^■H 

^^" 

Denmacrk. 

'^"^ 

^^ 

^^"" 

^ 

ZrelanA. 

— 

SufUiterland^ 



Su^edeiu 

— 

Vefrwrnf, 

- 
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T«in. 


WIS 

USO.l 

WS5 

1«0 

18IS 

mo 

1875 , 

MT8....^.. 

1W7 

1878 

W7I 

1880 

Wli 

tM ........ 

1888 

Total 


WbMt. 


VaIuo. 


$2,900,785 

"5. 5fl7, 071 
12,801,098 


18.300,064 
21, 8ei,  763 


40. 233,  820 
53, 34a,  918 


03, 577, 744 
178, 470, 444 


272,04«.  188 
117,527,424 


380, 575,  C12 
290,540.000 


686, 115, 672 
68,382.809 


754, 408. 571 
47. 135, 66i 


801, 634, 133 
96, 872. 016 


898, 506, 140 
180,701,070 


1,020,207,228 
100, 546, 806 


1,210.758,533 
167, 606, 485 


1,887,408,018 
118,028,718 


1,600,881,736 
110, 870, 341 


1,620,261,077 


VhIuo. 


Flour. 


Value. 


$5, 567, 071 

18,360,064 

40, 233, 826 

03, 577, 744 

372. 048, 188 

380. 575, 012 

686,115,072 

754. 408.  571 

801, 634. 133 

808, 506. 140 

1, 020, 207. 228 

1, 210. 753, 533 

1,887,468,018 

1,600,881,736 

1,620,261,077 


13],  056. 100 


112.343,847 
60.375,741 


IKl.  710, 588 
75, 775.  220 


2.57, 404,  KU8 
lu4,yti8.44G 


I    361.863,254 
I     133,356,875 


495, 220.  129 
9i,  071,  717 


587. 291,  846 
114,308,700 


701,600,546 
24, 438, 470 


726,124,016 
21,603,047 


747. 787,  963 
25,  095,  721 


772,883,684 
29.567,713 


802,451,397 
85,  833, 197 

837.  784, 594 
46, 047, 267 


888,881,861 
86,875,066 


010, 206. 006 
54.  824.  459 


074,031,365 


Vftlno. 


$112, 343, 847 
181, 710, 588 
257, 494, 808 
301. 863, 254 
485, 220, 120 
587,301,846 
701,600.546 
726, 1S4, 016 
747, 787, 063 
772,883,684 


T«tAl  vftlue  of 
wheat  and 
duiir. 


$117,911,818 

200,088,658 

207, 728, 634 

455.410,908 

767,268,317 

076,867,458 

1,387.600,218 

1,480,622,587 

1,540.422,006 

1, 671, 389, 833 


802,451,307  I  1.831,658,635 
837, 784, 684  I  2, 057, 538, 127 


882, 831, 861 
819,306,006 


8, 270, 283, 868 
2, 410, 588, 643 


071,  031, 366     2, 504.  i:02, 443 


I 


PRODUCT  PEB  HEAD  OF  THE  WHEAT  OF  EUROPE  AND 

UNITED  STATES. 


The  comparative  production  of  wheat  in  this  and  European  countries 
in  relation  to  population  is  the  subject  of  Diagram  XII.  It  does  not  in- 
clude supplies  by  importation,  but  shows  what  is  done  by  farmers  of 
each  country  to  supply  the  population  of  each.  It  is  shown  by  the 
common  linear  method,  the  number  of  bushels  per  head  being  indi- 
cated by  horizontal  lines,  which  are  crossed  by  perpendicular  lines  to 
mark  the  number  of  bushels. 

There  are  features  in  this  exhibit  calculated  to  surprise  the  nnin- 
itiated.  For  instance,  Knssia,  the  principal  competitor  of  this  country 
in  wheat  exportation,  has  only  2.1  bushels  per  head,  while  the  United 
States  had  9.2  in  1879.  the  census  yeiir.  The  reason  is  Russia  exports 
wheat  and  eats  but  little  of  it,  using  rye  instead.  Germany  has  the 
same  relative  supply,  and  she  uses  rye  rather  than  wheat  for  bread. 
Hungary,  France,  and  Spain  stand  in  the  front  rank  as  to  supply  per 
head. 
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The  following  table  shows  the  qaantity  produeedi  the  populatiou,  aud 
rate  of  supply  in  the  states  of  Europe : 


OoantriM. 


Wheal        Per  head.  Popalatka. 


Austria 

Uonsary 

Bolgiam  

Denmark 

Franoe 

Gonnaoy — 

Great  Britain 

Irelaud 

Greiico 

lUly 

Ik^etljerlanda. 

P.trtafcal 

Koamauia 

Bunaia 

S^nrU 

Spain 

Swi'den 

Norway  

Swltsorland 

Turkey 

Total  for  Enrope 

Total  for  United  States  (1870) 


44.64S.1M 

181.748,878 

24.990.030 

8.103,881 

291. 400. 840 

93.8£l,048 

82.265.783 

3. 874. 155 

4. 370,  G«0 

155.012.108 

6,488,583 

7,5tf7,088 

25,000,000 

171,389.838 

4. 080. 720 

117.563.372 

8,106.779 

284.708 

S.  145, 528 

40, 887, 200 


1,215.609.783 
459. 483, 187 


2.0 
K4 
4.6 
L6 
7.8 
2.1 
2.7 
.8 
^8 
5.4 
1.8 
t9 
4.7 
2.1 
3.3 
7.8 
.7 
.2 
.8 
4.2 


3.7 

a2 


2S.318.SC7 

5,^SMI 

2.019,  «3 

S7.87tM« 

4.Mll.»r 

30. 191  CO 

5.0fc7.73» 

1.5CO.0C<$ 

28,439.431 

4,17i»ri 

3.Mfl^l(3 

5,37kioo6 

83.«od.»9 

i.:'5o.(W 

lOOUO.Oud 

4,5T9,r.S 

1.8Ifi.f53 

2.e»,13e 


S27.USfi.132 
50,1^,783 


YIELD  OP  CORN  IN  1879  AND  1883  IN  GROUPS  OF  STATES. 

Diagram  XIII  compares,  by  groups  of  States,  the  com  yield  of  1879 
and  1883.    It  is  as  follows : 


Gronp. 


1879.   1S83. 


Trann  MUMsslppi  States I  37.5  ;  294 

Now  KuKlanil  Stated I  31.3  a« 

NewToik,  New  Jersey,  an  d  Pennsylvania i  :ix.2.  "^9 

Ohiobamu  Ui9  Ml'- 


Pacific  Hlope  

Kooky  Moiintniu  roslon 

Dfliiwan*.  ^urylnud,  and  Virginia  , 

Gulf  SuutheinSbiioA 

Atlantic  Southern  States 


Ui3 

27.4  ,   Ji5 

19.5  l?« 

K4|  lec 

15l6I    18' 
10.2       «J 


ANNUAL  VARIATION  IN  YIELD  OP  CORN. 

Diagram  XIV  shows  tho  average  yield  per  acre  of  the  cutirc  area  in 
corn,  as  estimated  for  fourteen  years  past.  It  shows  that  live  ctofi 
h;ne  been  under  the  average  rate  of  yield  (of  2G  bushels),  seven  over  an 
average,  and  two,  3876  and  1884,  as  near  as  possible  to  such  avem^e. 
Only  two  years  in  the  ten  between  1870  and  1880  had  short  crops,  xvitli 
only  one  since  that  rose  to  a  medium  rate  of  yield.  The  Hgui-es  are  as 
follows : 


Tears. 

Yield 
per 

Years. 

Yieia 
per 
aore. 

Yean. 

igxi 

29.1 

30.7 
23.8 
20.7 

:;o.4 

1878 

2&1 
28.6 
26.9 
20.2 
27.  b 

1R81 

IS.' 

387*2 

1877 

1888., 

Ht 

1873  

1>I78 

1W>3 

iL' 

1874 

1879 

1884 

»v 

1875 

1880 
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DiAaRAM 

XV 

p 

Yield  of  Com  per  Acre.  1879. 
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DIAQBAM 

XVI 

Product  of  Oom  per  Capita,  1879. 
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YIELD  PBE  AOBB  OP  OOEN. 

Diagram  XY  indicates,  by  States,  the  yield  per  acre  of  corn  in  the 
last  censQS  year.  There  are  annual  variations  in  yield,  from  drought 
or  other  canses,  so  that  the  State  which  occupies  the  first  place  in  a 
given  year  may  be  preceded  by  several  States  in  the  following  season. 
In  1879  Iowa  stood  first  and  Nebraska  second  in  rank.  The  basis  of 
this  diagram  is  as  follows : 


StelM. 

Yield 
per 
aore. 

StfttM. 

Yield 
per 
aore. 

SUtea. 

Yield 
per 
cent. 

ITainf 

81.0 
M.0 
88.5 
88.7 
3L4 
83.7 
83.2 
82.4 
83.4 
19.3 
24.0 
16.5 
13.2 

South  Caroliiift 

G^eoreiA  ..............  . 

0.0 
0.0 
&8 
12.4 
13.6 
13.3 
1L8 
18.6 
21.6 
24.9 
24.1 
84.1 
8S.8 

Indiana 

31.4 

Xev  HmnpshlTe 

Vennont           

nilnoia  

88,1 

Florida 

Wisoonsin  .•■■....•.... 

33.7 

Musachuetto 

Alabama 

MinneaotA 

33.8 

Ehode  Iftla&d 

Hieaisaippi 

Iowa 

4L6 

r!«inn«)Atlcat     

LoQiaiaiuC.... ........ .. 

Hiaaoari 

86.2 

New  York 

Texae 

Kanaae 

80.0 

NewJerMT  

Arkanaaa  .............. 

Nebraska 

40.1 

PmnffTlTa&la 

Tennessee 

California 

27.8 

DelAwaro 

West  Virginia 

Oregon  ................ 

22.5 

HanrlAiid 

Kentnoky 

Xevada 

26.6 

VlnnaiA •. 

Ohio...... 

Colorado 

10.8 

Norih  Carollnft. .  .^ 

Michigan 

PEODUOT  PBE  HEAD  OP  OOEK 

The  distrfbntion  of  com  is  general.  There  is  no  State  or  Territory 
in  which  it  is  not  grown,  yet  in  Massachusetts  in  1879  the  product  is 
only  one  bushel  to  each  inhabitant,  while  169  bushels  per  head  were 
grown  in  Iowa.  Nebraska,  Kansas,  and  Illinois  are  next  in  rank,  each 
having  a  supply  exceeding  one  hundred  bushels  to  each  inhabitant,  or 
five  hundred  bushels  to  each  family.  Only  one  other  State  has  half  as 
much  5  Indiana  has  fifty-eight.  The  supply  is  thus  given  by  States  in 
Diagram  XVI: 


... 

Snpply 
per 
head. 

SUtes. 

Snpply 
per 

hMd. 

States. 

Snpply 
per 

hMd. 

ICaine 

1.5 

8.9 

6.1 

1.0 

1.3 

8.0 

fi.1 

9.9 

10.7 

26.6 

17.1 

10.2 

20.0 

SonthCaroUnA 

Oeorjria.. ...... ....... 

11.8 
16.0 
11.8 
20.2 
13.8 
10.6 
18.3 
30.1 
40.7 
22.8 
44.2 
34.9 
19.8 

Indiana 

68.4 

Kew  Hampshire 

Vermont ............. 

niinols 

10&9 

Honda 

Wisoonsin 

26.0 
19  0 

Maeeacbnsetta 

Alahama 

Minnesota 

fihode  Island. 

Mississippi 

Iowa  ......  ........... 

160  3 

Connecticut .......... 

Loaisiana. 

Missouri 

93.4 
106.1 

Kew  York 

Texas ...... .......... 

Kansas...... 

Xew  Jersey 

A^ki^fTsas 

IT^ebranka....... ...... 

144  7 

PennaylvaniA 

Delaware ......  >•••.. 

Oa]ift>mia 

2.3 

West  Virginia 

Kentnoky 

Oregon ......  ......... 

0  7 

Maryland 

IfoTada. .............. 

0  2 

Virginia 

Ohio..... 

Colorado 

2.3 

Korth  Carolina 

Michigan 

PEOGBBSS  OF  OOEN  PEODTJOTIOlir. 

Diagram  XYII  presents  in  graphic  outline  the  movement  of  com- 
growing  in  thirty  years,  at  four  decennial  periods,  in  ten  States  of  prin- 
cipal production,  at  each  census.  It  shows  the  center  of  production 
moving  northward  as  well  ajs  westward.    In  1840  six-tenths  of  the  crop 
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was  grown  in  the  South  j  in  1879  the  only  Southern  States  included  in 
the  list  of  ten  years'  principal  production  were  Tennessee,  Kentucky, 
and  Missouri,  while  thirty  years  before  only  Ohio,  Indiana,  and  Illinois 
were  in  the  Northern  list  An  examination  of  the  figures  will  show 
great  growth  and  remarkable  changes. 


No. 


StatM. 


1849. 

No. 

B^htU. 

M.  07i>,  flW 

6S.  (^t:;.  ■y9l 

67,0^il,l>84 

52,  $^64,  ^i63 

62,:i;Tri.-^28 

8ft.^U  .^87 

M,J5^.;)1» 

80,  i\w.  OW 

M  7:^  ^  48 

27     i;     51 

iio 

18SII 


OWo 

Knntncky 

Illinois 

Indiana 

Tenncasee 

Misaoiiri , 

Virglni* 

Gvorgla 

Alabama 

North  CarollAft. 


nUnoto.... 

Ohio 

liinaonri.. 
Indiana  ... 
Kentucky . 
Tennetaee. 

loTra 

Tir^ia... 
Alabama.. 
Georgi*... 


Btukdi. 

115.174.777 
73,5iTlM 

71,5fi^.919 
54.043.633 

52,uet.9:i 

42. 410.  M 
3g,819;9» 
».22fi.2R 
30.776.298 


No. 


SUtea. 


I860. 


UlinMi 

lowm 

Ohio 

Uiaaonri 

Indiana 

Kentucky 

Tenneaaeo , 

Pennsylvania  . . 

Texas 

North  Carolina 


ButMi. 

129.  m,  895 

08. 935. 005 
07, 501, 144 
60, 034,  075 
51,094,538 
50,001,006 
41, 343. 614 

34. 702. 006 
20.  554.  .W8 
18.454.215 


No. 


States. 


nUnoLi.. 

Iowa 

Miaaonfi ..... 
IndiaoA  .....a 

Ohio 

Kansas 

Kentucky.... 
Nabraaka.... 

Tenneaaee 

Pennsylvania 


1879. 


lis.  711.411 
275,084.917 
202.40,73 
115,412,300 

111.877,134 
105.73,525 

65. 450,  m 
63,76i4» 
45,621.531 


The  proportion  produced,  respectively,  by  the  ten  principal  com- 
growing  States  was  as  follows: 


Crop  of  tan 
principal  Statea. 


Per 

cent 


ofUnitsd 


Crop  of  Ua 
%taSea. 


1849 

1809 
1879 


JButhtlt. 
488.882,910 
094,005,862 
548,081,590 

1, 883.  279, 558 


74  1 
70.8 
72.1 
7&8 


Sutkds. 

682. 071.  IN 

818s  782. 7« 

760.944.549 

1.754, 531. 6T4 


EXPORTATION  OF  CORN  IN  FIPTTEIGHT  TEARS. 

DiajT^ram  XVIII,  a  flgnre  upon  the  same  plan  and  scale  as  that  iUns- 
tratiii^  the  exportation  of*  wheat,  shows  a  similar  rapidity  of  (levelo|»- 
ment  in  foreign  trade  in  ro(5cnt  years,  though  the  volume  of  shipments  is 
small  compared  with  wheat.  The  exports  of  the  whole  period  ai*e  little 
more  than  half  of  one  yeai's  production  at  the  present  time,  being  le&« 
than  a  billion  bushels,  vjilued  at  65.7  cents  per  bushel.  The  annual 
shipments  fluctuate  with  the  price,  from  two  million  bushels  when  prices 
are  high,  to  one  hundred  millions  when  corn  is  cheapest,  disprovjug 
the  statement  that  Liverpool  fixes  the  values  of  all  our  products  which 
happen  to  be  marketed  there  in  part.  On  the  contrary,  in  the  corn 
trade,  domestic  prices  control  foreign  shipments.  It  is  another  illnstrft- 
tion  of  the  fallacy  of  certain  trite  assumptions  in  popular  dicta  of  po 
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Export  of  com  in  fifty-eight  years 

1925 


QUANTITY 

BUSHELS. 


Scale: 
V^'inch  to  700 millions 


CORN. 

CORN  MEAL 


VALUE 

DOLLARS. 


90QM  8OOM  TOOM  60QM   SOOM  400M  300M  2Q0M  100 M 


IOOM  ZOOM  300M  400M  SOOM  600 M 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


REPORT  OF  THE  STATISTICIAN 


488 


itical  economy.  It  is  the  law  of  supply  and  demand  that  governs,  and 
where  the  foreign  demand  is  a  trifle  its  effect  is  scarcely  appreciable. 
Besides,  this  small  demand  is  itself  almost  entirely  dependent  on  pricCi 
as  the  product  is  not  indispensable. 

The  following  tables  give  the  details  of  this  exportation  in  annual  or 
qoiDquennial  periods: 

Quantity  of  eseporii  of  cam  and  cont-mMl. 


Te«rt. 

Com. 

Com-m««L 

Total 

BashelB. 

BasheU. 

Bashela. 

BasheU. 

basheU. 

• 

1^ , 

8.580.710 
2.5«),946 

8,188.682 
8,269.532 

6,664,842 

1^ 

6.099.656 

7,264,629 

10,758,788 

54,580,891 

78, 486, 087 

106, 083, 983 

158, 606»  Oil 

206. 688, 287 

802,842,903 

403.335,774 

473, 196. 757 

558. 657. 855 

C44, 954. 107 

7A  123, 984 

835,082.158 

878,217,074 

918,803,890 

6,408,164 
9,778,884 
14,808,880 
24,284,680 
28,770,804 
*    83, 035, 872 
38,642,800 
44,062,396 
00,478,008 
51,880.568 
53, 687. 106 
55.418.208 
57,006.848 

60,148,272 
61, 305^  040 
62,873,868 

12,002,820 

1840 

6.099,056 
1.184.973 

6.403.104 
3.375,720 

17,063,818 

1845 

7, 284,  G20 
8.474.100 

9.778.884 
4,530.996 

86,068,611 

ino 

10.758,738 
43,822.153 

li.  800. 880 
0.974.800 

78,866,871 

JR55 

54. 580, 801 
28,  905, 196 

24,284.680 

4,4^5,824 

107,256.591 

:seo 

78. 4K6,  OCT 
27, 597, 896 

28. 770, 504 
5,165,368 

140,019,856 

1865 

106,  0H3, 9P3 
52,  612. 028 

33,  935, 872 
4,706,428 

197, 338, 3U 

jg70 

158.096,011 
47, 903, 276 

38,  642, 300 
5.420,096 

250,761,688 

1875 , 

206.689.287 
146. 152, 915 

44.062.806 
6,416,212 

408.890,810 

1870 

852.842.203 
49.493.573 

50,478,608 
1,418,960 

454.9S1«849 

1877 

402.  335.  n4 
70,  860.  083 

51.896,568 
1, 791. 628 

620,888,058 

1878 

473, 196, 757 
85,461,098 

53,687,196 
1, 731. 012 

614.076.068 

1S79 

558,  057, 855 
86, 206, 252 

55.418.208 
1,588.040 

701,060,955 

j^fiO 

644.954,lu7 
08,169.877 

57,  OOn.  848 
1. 402, 45i 

801.583,384 

1881 

743,123.981 
91.908,175 

58.409  300 
1.789,972 

886,181.481 

1882 

835.032.159 
43, 184, 915 

60.140.272 
1,156.768 

939,522.114 

1883     .   .- 

878,217.074 
40, 580. 825 

61.305,040 
1. 068, 828 

62,378,868 

981.177,767 

Xotal 

918. 803, 880 
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Value  of  ejrports  of  com  and  oom-mfaL 


Yearn. 


IKW 

1835 

1840 

1845 

1860 

1855 

1880 

1885 

1870 

1875 

1876 

1877 

1878 

1879 

1860 

1881 

1883 

1883 

Total 


Com. 


Value. 


I 


1,804.711 


3,  }>24, 037 
873, 104 


4, 607. 741 
1.755.002 


6. 453. 343 
31.277,030 


37, 731. 1»«3 
17, 712.  690 


5r».  443.  P02 
19.  789,  181 


75. 233. 143 
34.  903, 3(JG 


110,l.ix,rv(>8 
47, 143.  M  7 


157.280.325 
104, 46 ».  944 


261,745,209 
33,265,280 


295, 010. 549 
41, 621, 245 


33n.631,T94 
48, 030, 858 


384, 662, 152 
40,055,120 


425.  317,  272 
5:J.  208, 247 


478, 615, 519 
60, 702, 060 


628, 318, 188 
28,845,830 


558,  K4, 018 
27,756,082 


585,020,100 


Valao. 


Corn -meal. 


Yaliio. 


$3, 824. 0;'7 

4.607,741 

e,  4.'n,  343 

37,781,263 

55,413.962 

75, 233. 143 

110, 136, 508 

157, 280, 325 

261.745.200 

205,010.640 

836,031,794 

884, 002, 153 

425, 317, 272 

478, 015, 519 

520, 318, 188 

658,104,018 

586^020,100 


82, 404.  371 
2.731.077 


Valne. 


6.135,448 
3.471,215 


8. 000,  era 

3. 037, 021 


l].n43.6.«»4 
8, 964. 252 


I  20. 627, 036  , 
4. 147.  'ilti 


24,775,2.W 
4.917,515 


20, 692, 769 
5,  3l'3,  270 


8.\0tG.U30 
7, 345, 44H 


48,823,075 
l,30^027 

60. 128, 102 
1,611,152 


51, 639. 254 
1. 336, 187 


52, 97rs  441 
1, 052. 231 


54, 027, 672 
981,361 


55.009,033 
1, 270, 200 


60,279,233 
994, 201 


57,273.434 
980,798 

58,254,232 


$:>,135,4I8 
8,606.663 
11, 643, 684 
20.627,038 
24, 775, 254 
20,602,709 
35,016,030 
43,361,481 
48.828.075 
60,128.102 
51,639,264 
52,075,441 
54,037,072 
55.000.033 
60,270,233 
57,273.434 
58.254,283 


Total  T»lae  of  com  ui 

COttt'DlMl. 


$4,434,207 
4,535.788 


8.960,085 
4,344,819 


13,304,404 
4,792.028 


18.007.027 

40, 2iri.  m 


58.350.199 
21,880,017 


80,219,216 
24. 706. 600 


104, 923, 01: 
40, 226,  tsm  I 


14.->,  l.Vi,'i47 
54, 488, 265 


190. 04  U  812 
110,026,533 


810. 568, 8M 
84,570,907 


345.138^061 
43,132,397 


388,271.048 
40, 300. 545 


437. 637, 593 
41.707,351 


479,344,944 
54, 279, 608 


533.024,552 
51. 072. 800 


585,507.421 
20,840,031 
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EFFECT  OF  VARYING  PRODUCT  ON  PRICE  OF  CORK 

Diagram  XIX  illustrates  the  interrelations  of  yield  and  price.  The 
ield  per  acre  is  that  of  the  entire  breadth  of  the  com  crop,  and  the 
rice  the  average  for  the  entire  product  of  the  country  in  farm  markets. 
s  reported  by  counties  in  December  of  each  year.  The  reduction  of 
ield  in  1873  and  1874  is  attended  with  marked  advance  in  value ;  and 
lie  successive  crops  above  the  average  in  yield  cause  a  continuous  de- 
Hue  to  a  very  low  figure.    The  annual  yields  and  prices  are  as  follows: 


Ye*n. 

ATeMge  yield. 

Price. 

m 

Buthdt. 
29.1 
80.7 
28.8 

ao.7 

29.4 
2<L1 
260 
26.9 
29.2 
27.6 
1&6 
24.6 
92.7 

Omt$, 
48.2 

J72 

89.8 

J73 

48.0 

m 

64.7 

»75 

42.0 

176 

87.0 

177 

85.8 

178 

8L8 

179 

87.5 

no 

89.6 

m. 

68.6 

188 

48L4 

168 

42.4 

PRODUCTION  OP  CEREALS  IS  THIRTY  TEARS. 

Diagram  XX  illustrates  the  progress  of  production  of  the  several 
i^reals  from  1849  to  1879,  as  reported  in  four  deceunal  enumerations. 
The  increase  has  been  greater  in  wheat  than  in  com,  or  357  per  cent. : 
in  corn,  106  per  cent.;  oats,  178  per  cent;  rye,  75  per  cent.;  barley,  40 
per  cent.;  buckwheat,  32  per  cent 

The  prominence  of  maize  is  seen  in  the  fact  that  its  production  is 
osuaUy  twice  as  much  aH  the  combined  product  of  wheat,  oats,  rye,  bar- 
ley, aud  buckwheat.  The  proportion  of  each  crop  to  the  whole  is  thus 
pteaented: 


Cereak. 

1850. 

1860. 

1870. 

18^0. 

Corn 

68.8 

fl7  7 

M.9 

20.7 

20.3 

2.2 

L2 

.7 

65w  I 

^hftat 

n.6     14.0 
20.9     13  <^ 

17  0 

o*t«....  ;:::;:;  r: ;;;"!""  ;™iiiir 

16.1 
L6 
,7 

jye ...:::;::;    :::::; 

.6 
L6 
LO 

L8 
1.7 
L4 

frrtay.    ::;::;;:::;;;;:::::::     ;:::;;:; 

^kwhe*t..r ".... 

5 

The  quantity  in  bushels  is  shown  in  the  following  table: 


Cereals. 


1850. 


Hvthelt. 
602.071,104 
100,486.044 
1-I0,r>84,170 
14,  lt^K,813 
ft.  167. 015 
8»  066, 012 

867,458,067 


I860. 


nusheU 
838. 702, 742 
173. 104, 024 
172,043,185 
2I,]U1,3«0 
15.  825, 898 
17.571,818 

1,239,030,947 


1870. 


700, 044. 540 
287, 745,  §20 
282. 107, 157 
16, 918, 705 
29, 761, 306 
0, 821. 721 

1,887,299,168 


1880. 


1,754.  .101,076 

450, 483, 137 

407,868.90» 

10. 831,  f)05 

43. 997, 40S 

U,  817, 327 

2,607,680,229 
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PRODUCTION  AND  EXPORT  OF  CORN  AND  WHEAT, 

The  object  of  Diagram  XXI  is  to  present  to  tbe  eye  a  comparative 
view  of  tbe  recent  production  and  exportation  of  corn  and  wheat,  to 
illustrate  tbe  preponderating  volume  of  tbe  one  and  large  proiK>rtion 
exported  of  tbe  otber.  The  period  is  seven  years  of  plenty,  iu  whicli 
the  average  estimated  product  of  com  is  1,510,000,UOO  bushels,  and  of 
wheat  436,000,000.  There  was  exported  iu  this  period  an  average  of 
72,000,000,  while  of  wheat  the  exports  averaged  141,000,000.  This  left 
for  consumption  an  average  of  1,438,000,000  of  com  and  295,0<'O,O(Hl  of 
wheat  This  gave,  for  bread  and  seed,  nearly  6  bushels  of  wheat  per 
capita.    The  figures  are  as  follows: 


Y«AIK 

Com. 

WkmL 

Product. 

Bxport. 

Prodoet. 

Bxport. 

1877 

1, 342, 55a  000 
1, 38>i,  218. 750 
1,547,901,790 
1,717,434,543 
1,194,016,000 
1, 617, 1'25, 100 
1, 551, 060, 895 

87,192,110 
87.884,892 
99.572,329 
93. 648, 147 
44.840  683 
41,656,653 
46.258,606 

364, 194. 146 
420. 122. 400 
448,756.680 
498,540.868 
880. 2811. 000 
504, 185.  470 
421,086.160 

M.  187, 99» 

3878 

147. 687. 6a 

1879 

ISO.  SM,  im 

nso 

188. 321. 5U 

1881 

12I.8»S.«89 

1882 

147,  811. 316 

18B3 

111,  SM.  183 

PBODDOT  AND  EXTOBT  OF  CEBBALS. 

Diagram  SXII  compares  the  production  of  cereals  in  1879  with  the 
exportation  from  that  crop  between  July  1, 1879,  and  June  30,  1880. 
The  squares  which  represent  the  quantities  produced  of  the  several 
grains  are  drawn  to  a  scale  of  3,000,000  bushels  per  square  inch. 
The  design  is  to  present  to  the  eye  at  a  single  glance  an  idea  of  the 
respective  volumes  of  the  different  crops  and  the  proportions  of  each 
exported.  Every  one  who  knows  the  facts  is  aware  of  the  great  pre- 
ponderance of  the  corn  crop;  but  there  are  few  to  whom  the  exact  pro- 
portion, presented  so  clearly  to  the  natural  eye,  does  not  prove  a  rev- 
elation to  the  mental  vision.  It  is  s«en  that  the  maize  makes  a  larger 
show  than  the  other  five  combined,  and  that  the  three  minor  crops, 
barley,  rye,  and  buckwheat,  taken  together,  only  make  3  per  cent,  of 
all.    The  proportions  are  thus  shown  iu  figures: 


OeTMk. 

Pradnot. 

fcp-rt. 

Com —...... ...      .... 

BuaMt. 
1,754.591,876 
459,483.137 
407.858,900 
43.997.496 
10.831.505 
11,817,  a? 

0i.STt8» 

180,304.1(9 

7Gfi.8ll 

Wheat *    ■ 

OaU 

Barley 

Rve :. ::;:;.:::::::;:;:::;:::;;;;;;;:;;:;;:;::::::;:;;;:::;;;:;: 

Baokwbeat 

PKODUCT  PER  HEAD  OF  ALL  CEREALS. 

The  design  of  Diagram  XXITI  is  to  show  the  comparative  produc- 
tion of  cereals  in  Europe  and  in  the  United  States.  The  latest  avail- 
able statistics  of  annual  production  are  used.  The  European  averngt 
IS  16.1  bushels  per  head ;  that  of  the  United  States  more  than  thxee 
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DIAGRAM   XXL 


Product  and  Export  of  Com  and  Wheat. 

Avenge  of  Sevan  Years,  (1877-1888,)  1510  millions  bushels. 
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Product  and  Export  of  CerefOs  in  1879.    (Census.) 
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DIAGRAM 

XXIII 

Product  per  Head  of  aU  Cereals  in  Ehirope  and  the  United  States. 
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times  as  much,  or  63.8  bushels.  France,  Germany,  Hungary,  Eouma- 
nia,  Denmark,  and  Sweden  exceed  the  Euro^ieau  average,  other  coun- 
tries following  below  it  j  Switzerland  producing  only  6.5  bushels  per 
head.  The  use  of  com  in  this  country  in  place  of  roots  and  forage- 
plants  in  feeding  of  farm  animals  makes  the  actual  disparity  of  Euro- 
pean averages  leas  than  it  appears.  This  substitution  of  one  crop  for 
another  renders  difficult  a  discriminating  comparison  of  relative  abun- 
dance. Making  any  reasonable  allowance  on  this  score,  the  fact  remains 
of  unprecedented  supply  in  the  United  States  for  the  sustenance  of  man 
and  beast.  The  following  table  gives  the  quantities  and  average  per 
head: 

Product  per  head  of  all  cereaU. 


Conntriet. 

Total  Iraahtli. 

Bnthels 
per  head. 

CoontKiee. 

Buthela 
per  head. 

UnitKl  SUtM 

2,067  680,220 
5,878.308.406 

68.8 
16.1 

Belfrinm... ••••••• 

7^.rLW,707 

20-\  153,674 

1|.:1D8,520 

Hit  :;4l,440 

MI'm46,280 

U)  :  115, 642 

2fiJ  ^:H»,706 

;t;,^>20,085 

1  i.  771, 006 

10  :>25.854 

I7.^78,206 

13.4 
18.0 

Eoroptt. 

Austria 

Servia 

1L4 

"it 

0.8 

D«niD*rk.^.....x^^  ... 

74,456,840 
426, 062, 544 

08.262,008 

763. 7H  660 

102,850,000 

1,667.831,233 

784, 147, 845 

74,482,114 
826,173,145 

86.0 
27.2 
21.5 
20.8 
10.1 
1&8 
17.3 
14.6 
14* 

Turkey 

Hangary .............. 

Great  Britain 

Sweden 

Norway ............... 

Fnoioe 

Italy... 

0  2 

RAqmftnlfib 

Netherlands....^ 

8.0 

Knttia 

Portugal ..........  ... 

8.7 

Germany. 

Oreeoe 

6.7 

Ireland.. 

Hwitserland 

6.^ 

gnain 

PBOGEBSS  OF  COTTON  PEODUOTION. 

Diagram  XXIV  illustrates  the  progress  of  cotton-growing  since  1840. 
A  period  of  twenty  years  from  1841  to  18G0,  inclusive,  is  compared  with 
the  twenty  years  since  the  civil  war,  from  1865  to  1884,  inclusive.  One 
covers  two  decades  of  production  under  the  system  of  involuntary  serv- 
itude ;  the  other,  production  by  firee  labor.  It  shows  a  rapid  and  almost 
continuous  progress  in  each  period,  in  response  to  the  constantly  in- 
creaaing  wants  of  the  civilized  world.  It  shows  that  no  labor  convul- 
sion, no  social  upheaval,  no  sudden  impoverishment  of  individuals  can 
subvert  the  manifest  destiny  of  the  cotton  belt  of  North  America  to 
supply  the  world  with  the  cotton  fiber. 

The  dark  perpendicular  bands  in  the  diagram  represent  the  cotton 
retained  for  home  consumption,  while  the  lighter  extensions  show  the 
proportion  of  each  year  exported.  The  height  of  the  two  indicates  the 
total  amount  of  the  crop  in  pounds,  according  to  the  scale,  so  far  as 
the  crop  of  each  year  is  represented  by  the  annual  records  of  the  cot- 
ton movement 

It  is  an  exhibit  which  speaks  well  for  the  soil  of  the  cotton  region, 
the  recuperative  powers  of  the  great  industry  so  prostrated,  and  is  in 
itself  a  grand  prophecy  of  progress  in  the  future. 


Tears. 


Production. 


Exports. 


1841. 
1842. 
1843. 
1M4. 
1845. 
1S40. 
Jfi47. 


760, 903, 760 
1,077,391,350 

048,860,550 
1, 118, 007. 000 

076, 741, 650 

837,215.550 
l.OOd.SfAWO 


Poundg. 
584, 717. 017 
792, 207, 196 
663,  633. 455 
872, 005, 996 
547, 658, 055 
527. 219, 058 
814.274,431 

1, 026,  G02. 209 


1848 i    1,263,868,200 
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Yetn. 

Prodactlon. 

Sspoiti. 

1849 ^ 

1860 

PlWIMEff. 

977.267,700 
1.086.865.650 
1.421,413,340 
1.642,825,720 
1.390,  Hi;  420 
1,363,537.635 
1,658.631.975 
1,467.129.120 
1,554.701.760 
1,949,306,728 
2,274,372,309 
1,934,545.603 

9r.2r,»f 

1H61 

1852 

1853 

i,o«,»,f» 

1, 111.570.1 « 

987.833.  IN 

1854 

1.0C8.424,C] 

1855 

l,3r.l.4Sl7tl 

I85« 

1H57 

1858 

1,048.282.4:5 
1,1I8,6M,« 
1.386,40B.SC 

1K59 

L767,6N,ta 

1860 

307,6M,3tt 

ToUl 

26,699,139,760 

18.573,011,19 

1861-1864 

1M5 

1,041,962.263 
969,175.303 
1, 173. 431, 114 
1,129.811,645 
1,451.401.357 
2.020.683,786 
1,384.684.4^4 
1,883.188.981 
1,940,648,352 
1,783,644,032 
2,157,958,142 
2,082,492,190 
2,260,285,666 
2,404,410,373 
2,771,797,156 
3.199,822.682 
2.588.786,636 
3.406.070,410 
2.757,544.422 
^800,600,000 

651.921.4a 

1860 

662. 738. «» 

1867 

788^4Uai 

1808 

uim^m 

1869 

058.786^IM 

1870 

1871 

l,463.7H»r 
93S.828,T1« 

1872 

i,m88iii?> 

1873 

t358,f7^»U 

1874 

tmm^tM 

1875 

1.491.6HbOl 

1876 

1^445^6S^»!f 

1877 „ 

1878 

i^siss: 

1879 

tSaSw 

1880 

xm^m,m 

1881 

tvA,^^ 

1882 

%m,m.m 

1888 

tm,wxi» 

1884 ^ 

Total ^ 

41, 154.156^904 

28.«li^3i^» 

The  product  of  the  first  period  was  26,699,139,760  pounds,  equal  to 
53,398,279  bales  of  500  pounds  gross  weight  (including  baling,  as  sll 
cotton  is  sold  in  this  country).  It  is  an  annual  average  for  the  period 
of  2,669,914  bales  of  this  size.  The  more  recent  period  of  twenty  yean, 
if  we  allow  2,800,000,000  pounds  gross  for  the  crop  of  1884,  fiimidiefl 
a  product  of  41,156,158,904  pounds,  or  82,312,317  bales  of  the  same 
weight.  This  makes  an  annual  average  of  4,115,616  bales,  and  an  in- 
creased production  of  54.1  per  cent,  over  the  first  period. 

A  still  more  interesting  and  important  fact  is  the  increased  borne 
consumption.  Of  the  firet  twenty  years'  product  there  remuned,  after 
exportation,  30.5  per  cent,  of  the  whole;  while  of  the  product  of  tbe 
recent  period  there  remained  36.8  per  cent  The  actu^  quantities  were* 
respectively,  8.126,126,734  and  15,129,792,522.  The  quantity  actaallj 
manufactured  is  therefore  nearly  twice  as  much  as  in  the  twenty  yean 
before  I860. 

AEEA  OF  COTTON. 

The  area  of  cotton  has  increased  rapidly  in  the  past  twenty  years, 
witli  somewhat  unequal  annual  steps,  and  with  very  little  halting.  The 
area  attained  in  1884  has  exceeded  17,000,000  acres,  constituting  about 
one-third  of  the  cultivated  area  of  the  cotton  States,  com  and  cottoo 
comprising  fully  three-fourths  of  the  entire  acreage  in  arable  culture 

The  idea  of  Diagram  XXY  is  to  present  the  area  by  States,  as  re- 
ported for  the  year  1879  by  the  census.  Many  may  feel  a  greater  con- 
fidence in  the  census  returns  than  in  any  estimates,  though  my  own 
estimate  for  that  year  was  14,500,000  acreB,  while  the  oenras  made  il 
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Acreagre  of  Cotton,  1870.    (Gensua) 
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14,480,019  acres.  The  diagram  is  in  the  form  of  a  circle  whose  area 
represents  the  breadth  in  cotton,  the  proportions  of  the  several  States 
being  shown  respectively  as  segments  of  such  circle^  of  differing  de- 
grees, according  to  the  following  statement : 

Aorea. 

Georgia 2,617,138 

Alabama 2,330,083 

Texas 2,178,435 

Mississippi 2,106,215 

South  Carolina 1,364,249 

Arkansas 1,042,976 

North  Carolina 893,153 

Louisiana 864,78:* 

Tennessee 722,562 

Florida 245,595 

Ail  others..  114,823 

Total 14,430,019 

SUGAR  CONSUMPnON  AND  PRODUCTION. 

Diagram  XXVI  represents  the  consumption  of  sugar  in  the  United 
States  in  1882  and  1883,  by  ckdes,  which  are  divided  to  show  the  pro- 
portion of  foreign  And  domestic  prodncty  while  the  segment  which  stands 
for  domestic  sugar  is  subdivided  to  show  the  quantity  of  maple,  beet, 
and  sorghum,  as  well  as  cane.  Scarcely  more  than  a  line  suffices  to 
indicate  the  almost  inappreciable  quantities  of  beet  and  sorghum. 

The  statement,  in  tons,  is  as  follows : 


DeMiiptioB. 

Production. 

ProdnoUon. 

Tom. 

Por  cent. 

Tona. 

Per  cent 

161,533 

4,000 

20,000 

600 

260 

14.0 
.4 

1.9 

143,865 

8,600 

18,600 

600 

400 

12.3 
.3 
1.6 
,1 

OthaTB 

llaple 

p zl. 

Sorsfaiiiii 

TntAl 

176.233 

18L8 

1G0»856 

14.8 

GoiisiiiBption  in  1882 ^ 1  o^'^SlO 

0«m«iUDpUo« in  1881 ™"mr«"I!  l|  104^ 891 


RAILWAY  FACILITIES  OF  THE  WOELD. 

On  the  authority  of  the  "  Railways  of  the  World,**  by  Mr.  D.  Mc Arthur, 
Diagram  XXVII  is  constructed  to  show,  by  a  simple  lineal  comparison, 
the  relative  mileage  of  railways  in  Korth  America  and  other  grand  divis- 
ions of  the  globe.    The  statement  is  as  follows: 

Miles. 

North  America .-. , 120,852 

Earopo '__  107,983 

Asia.......; 11,923 

South  Amerioft 8,G80 

Anatralia.^. .'.".".  6,938 

Africa... 3,3^3 

l^est  Indies 1,513 

Gentiml  America 39ji 

Xslands ^09 
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FARM  VALUES. 

Diagram  XXVIII  makes  comparison  of  farm  valaes,  by  squares  of 
(lifUM-eut  jsizes,  tlie  siii)«*ificial  area  of  each  showing  the  relative  pro- 
purtiou  of  value  in  lauds,  farm  animals,  and  farm  implements.  Tbe  fig- 
ures used  arc  thoiie  of  four  decennial  census  enumerations.  They  are 
as  follows: 


Yoan. 

Tfftn^ti 

IninuU. 

ImplemeoU. 

1850 

18(M) , 

8.271,675.426 
6, 645. 045, 007 
9, 263. 841.%  Wl 
10, 197, 096, 776 

644.  IPO,  516 
1,089.329.915 
1,525.276.457 
1,600,884.707 

151.5g7,fi» 
246,  UH  141 

1870 

336,878,4;$ 

1880 

406,S2b,il» 

FARM  AND  FOREST  AREAS. 
Diagram  XXIX  represents,  in  square  figures,  the  superficial  land 
areas  of  the  several  States  and  Territories,  with  interior  squares  that 
show  the  farm  areas,  divided  to  show  the  woodland.  It  indicates  at  a 
glance  the  comparative  amount  of  land  not  taken  as  farms.  Ohio  has 
the  least,  and  some  of  the  Territories  are  mostly  auoccnpied,  the  farms 
making  a  scarcely  appreciable  exhibit.    The  figures  are  as  follows: 


StotM  Mud  TerritorlM. 


BnperfloUl 
ar«A. 


▲oiM  in  fKnn». 


Aore*  in  vood- 


cent 


ArisMi* 

ArkftnMS 

G^UfornlA 

Colorado 

Connecticut 

DakoU 

Delaware 

Diatrict  of  Columbi* 

Florida 

6«or(;i% 

Idaho  

lUliioia 

IodiAn% 

Iowa 

Kansas 

Kentucky 

Louialana 

Maine 

Maryland 

Massacbuaotta 

Michigan 

Miuneaota 

Misaiaaippi 

Misaouii 

Montana 

Nebraska 

Nevada 

New  Hampahir* 

New  Jeraey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oiegon  

Pennsylvania 

Khode  Island 

South  Carolina. 

Tennessee 

Texaa 

Ulab 

Vermont 

Virjjinia 

Washington 

WeatVirKlni* 

Wisconsin 

Wyoming 

United  States.. 


3T 


n  066, 600 
r^/J6e,666 
31.448,600 

u;)  ^^7.200 

t''J.:[32,800 

:00.800 

28,000 

-54,400 

88.400 

713,600 

.  747, 200 

L  45, 600 

-40,000 

82,400 

04,000 

-     88,000 

.:■  i>'0,  0(»0 

^J-.i.lC8,800 

]i  J32,8O0 

ij.:>10,4i>0 

'^  3  45.600 

:^:,:  55, 200 

..  .  nOI.200 

L'  r,  r,67, 600 

^:;.!'00,400 

E'J  :<98,400 

i^  768.400 

1^/299,900 

^  76S.2U0 

4  771,200 

7^  J74.400 

wv,  ^70,  800 

81,091,^00 

26.  0»6, 400 

60,  518. 400 

28, 700. 400 

6M.400 

10,  308.  Sen) 

26,720,000 

167, 865. 600 

52,601.600 

5, 840. 400 

25,  C80, 000 

42,803,200 

16,772,800 

34.848^000 

62.448,000 


18.^164 
116.671 

n.  &61.647 

10,  :jn,742 

1.  ^55,878 

L'.  4  58,541 

;i.  -1)0,630 

1,'  MJ,245 

18,140 

Z,  ^'07. 824 

:'K"I8.2« 

:<!i7.708 

3i.<i78,645 

Lii.'   i2U,U83 

\L<,  .52,  700 

21,417,408 

21,495,240 

8. 273^  506 

6,  5.V2. 578 

6. 119.  831 

3, 359,  V79 

13,  807,  •:40 

13.403.019 

15. 855, 4«3 

27, 879, 276 

405,688 

6,044,836 

560.863 

8.721,178 

2.029,778 

031,131 

23.  78(',  754 
22.  JC3,  558 

24,  .S29,  226 
4.214,712 

19,791.341 

514,813 

13.457,613 

20, 666. 9IS 

86, 293, 219 

665.520 

4.882.588 

19.835,785 

1,409,481 

10.198,779 

15,863,118 

124,488 


16L4W.7S7 

18.861 

7.661,409 

1,672, 816 

44.117 

646,673 

80,264 

279,099 

3.321 

8,186,601 

15,266,223 

11.892 

4, 935. 57S 

5. 9^15.  listi 

2.755,230 

991. 1H7 

10.106.f7J 

4.557,832 

2,682,206 

1,634,019 

1.004.003 

4, 4u2,  2U3 

2. 0!U\  TJti 

0,144.323 

10, 137. 750 

».f.7JJ 

821.5(4 

18.C87 

1,296,529 

708.092 

SI  9.^4 

r..  I9.\7'i5 

in,  S&^,  a*6 

fi,  CttJi.  ;V>7 

3,424.417 

6.81.1,331 

182.668 

7, 253^121 

11. 238, 876 

15,851,965 

2,309 

1.668,467 

9,136,601 

487. 6M 

6.180^350 

4.7«^M6 

610 


IS 

II 

<s 

10 
4 

2 
26 
16 
86 
59 
4 
16 
2J 
11 
5 
47 
55 
41 
S3 
30 
S 
IS 
S8 
16 
1 
8 
4 
IS 
S4 
35 
tl 
6t 
14 
14 
9 
15 
N 
M 
44 


H 
H 

« 
n 
k 


1,856,108,800 


536,081,839 


190,265,744 
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FOREST  LANDS  IN  FARMS. 

Diajrram  XXX  is  in  tho  form  of  a  map  of  tlie  United  States,  colored 
by  roiiutit*8,  in  live  sliades  to  show  as  many  degrees  of  density  of  f»»rest 
lamls  in  farms.  Tbe  proportion  of  woodland  area  in  the  farm  lands 
repuricd  by  tbe  last  census  is  tbus  expressed: 

ALABAMA. 


• 

Coonties. 

cent 

Coontiet. 

Per 
oenti 

Conntiee. 

Per 

oent 

Antiiiica 

62 
01 
41 
64 
69 
80 
64 
66 
82 
60 
7i 
68 
71 
71 
Ti 
68 
60 
61 
66 
71 
60 
80 
66 

DallM 

85 

66  ) 

67  1 

00  1 

66  1 
78 

Si 

40 ; 

46  ! 
85  1 

48  1 
24  1 

1?! 

49 
81 

Marshall 

64 

Baldwiu  

D..Kalb 

IClniore    ..■*.■■•••••■••■• 

M.tbilo 

72 

Barbour      ..  . ............ 

Mouitie 

62 

Bibb 

EncAinbiA ................ 

Muntconkerr ............. 

27 

Bloont 

Btowah •.••..••... 

Morican  .■••.•....... 

69 

BnUuck 

FHvette 

Perry 

32 

Butlt^ 

Fianklln 

Pickena 

61 

Ciilbuuii  .  •  .•■•.■■.■■...• 

Qeoevft    .....J.. ......... 

Pike     

68 

Chain>  era ................. 

Grt^ne 

Halo 

Randtilpb ................ 

66 

Cbriokea 

RuB»eU    

29 

Chilton 

Henrr 

Saint  Clair 

09 

CboctAW 

J  ackAon 

Shelby 

67 

Clarke 

J«-ffeiiion ................. 

Snmter 

48 

Clay 

Lamar    .................. 

Talbidejca 

64 

Ciifbnrne... 

Lauderdale 

Tallapooaa 

47 

CoflVe  

Lawrence  ................ 

Til  acalooea 

64 

CoHinrt 

Leo       

Walker 

81 

Cooeooh 

Limeatone 

Waahineion 

78 

Cootia    

Lo  wndee 

WUcox.. 

60 

CoTington 

Macon  ................... 

Winaton 

86 

Crentbftw 

Madison 

Total 

CQllmftn                        ... 

Mart^nffo. ....... ......... 

66 

iw.. ...::::::„:...:.::.. 

Marion. 

ARIZONA  TERRITORY. 


Apache 

7 

1 

21 

Plinik 

2 

7 
22 

Tnma...... 

0 

MirSU...-.  .1..."    I 

Pinal 

Total 

SSare:::::::;;:;;:;::.;: 

Yarapal 

10 

ARKANSAS. 


Arkftn^te . 

62 
71 
72 
64 
66 
76 
76 
60 
68 
68 
68 
68 
61 
67 
67 
54 
68 
76 
66 
77 
76 
74 
58 
83 
80 
81 

Greene..... ...... ........ 

66 

63 
71 
64 
66 
78 
60 
67 
62 
68 
66 
66 
77 
73 
63 
63 
54 
45 
66 
6K 
6(r 
40 
63 
67 
60 
76 

Phillips 

48 

AabKT^;;; ;  ::;: 

Hempstead  ^^^ 

Pike 

76 

Btttw...... ...... ........ 

Hot  Spring  .............. 

Poinsett 

77 

Bt^oion 

Ilowaid 

Polk 

65 

Bcme 

Independence. ........... 

Pope 

59 

Bi  Wiley 

iMTd. 

Prairie 

66 

CiihoS.:;;;;:..:;.....;.: 

Jackaon.. ...... .......... 

Pnlaaki 

53 

CarrwU  .mn 

Jefferson  .....•••••■.•.... 

Randolph 

67 

Chlool ., ••••••••.... 

JoUnaon  .•.•••.•■.••••••• 

Saint  Franoia 

66 

Clai¥ 

La  FaTOtta.. ...... ....... 

Saline 

70 

CUy 

lAwrenoe  ................ 

Scott 

75 

Columbiji  

Lee  .........•..••••....•. 

Searcy   .................. 

48 

Conway    

Lincoln 

$;<*hi^M{an  .......,, tt-t,- 

56 

Craigb.^ 

Little  River 

St'vicr 

72 

Crawrnrd 

Logan........... .......  .. 

Shan 

72 

Crittrnden 

Lonoke  .................. 

htoue  .................... 

69 

Ciwti 

1  Union 

68 

Dallae 

Marion 

'  Van  Bnivn 

72 

Beaba 

Mdler 

Wasbinston 

53 

Doiaey 

MbMisaiuni 

whiur.^..;.;;..:.;:;: 

60 

w^ :.:.;.::..::..:;.... 

Monroe  .................. 

Wiiodmff  .......Tw....rT- 

55 

^Mlkner        

MontflTonierv  ............. 

Yell 

70 

y«nklin!I!! 

Nerada. ..:.;::;;;:;;:..; 

Total 

wton .;;:;;;...:.: . 

Newton 

63 

OMiJJ^i 

Onachita 

Qt»B»..."IIIIJ« 

Parry 
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CoantiM. 

Per 
cent 

Conntiea. 

Per 
vent 

Conntiea. 

Qcat. 

Aluned* 

2 
15 
24 

8 
22 
.  7 

2 
25 
3U 

4 
22 

Mendocino 

29 

1 

4 

1 

4  1 
31  1 
46 
21 
15 

8 

.1 

2 

1 

Santa  Clara •. 

3 

Alpino 

Meroed         

Santa  Cms  ..... 

?B 

Amador 

Modoc 

Shasta 

^ 

Butte 

Mono 

Sierra 

\i 

CiilaveraA 

MootereT .......  ........ 

Siskivou 

l: 

Colasa 

1  Napa.... 

Solano 

5 

Cuntra  Costa 

Nevada 

Sonoma  .................. 

12 

DelNorto 

Placer  

Stanirtlaus................ 

« 

£1  Dorado 

Plumas... ..........  •••••. 

Suiter 

4 

Freano 

Sacramento  .............. 

Tehama.. 

« 

Humboldt 

San  Benito 

Trinity 

11 

Inyo 

San  Bernardino  .......... 

Tulare 

Kern 

39 

45 

5 

1 

7  1 
40 

San  Diego • 

Tuolumne........ 

S 

Lake 

San  Francisco. ........... 

Ventura 

3 

Laasen 

San  Joan n in  ............. 

5 

u 

6 

Yola 

7 

Los  Ancelea 

San  Lois  Obispo 

Yuba 

14 

l^Iarin 

San  Mateo 

Total 

Mariposa 

Santa  Barbara 

1« 

COLORADO. 


Araoahoa.... 

1 

8 

Fremont ................. 

OnraT............. ....... 

11 

Beut 

Ollpin 

80 

park^...... :::..;::;;::.: 

10 

Boulder 

Grand 

Pueblo 

: 

CiaiTee 

4 
86 

2 
2 
3 
8 

1 
4 

Onnnison  ..««•• 

1 
80 
5 
7 
9 

Rio  Gzaade 

1 

Clear  Creek 

llinadale 

Bontt 

Coneioa 

Huerfano -..••.. 

Ragnaohe 

Costilu 

Jefferson ................. 

San  Joan 

Custer 

Lake 

Summit r- 

Douttlas ....%......... 

LaPUta 

Weld 

Blbert 

Larimer 

2 

Total 

____ 

El  Paso 

T-fts  Animaa 

4 

CONNECTICUT. 


Fairfield 

21 
25 
26 
83 

New  Haven 

2. 
27 
SO 

IVindbMn......,...r. 

10 

Hartford 

New  London ......  ...... 

Total 

LitcbUeld 

Tolland 

98 

Middlesex 

DAKOTA  TSRRITOB 

Y. 

Aurora.. ....... ........... 

26 
5 

Grand  Forka........w.... 

7 
1 

Potter 

11 

Barnes  ................... 

Grant 

Pratt 

Beadle 

Greffory... ...... ......... 

Presho 

Billings 

Hamlin 

Ramaey 

14 

Bon  Homme  .............. 

1 
60 

lUnd 

Ranaoi .:...:.:..: 

RenrOle.. 

1 

Borenian  .....••••......... 

Hanson  ..•......••.....•• 

2 

Bottineau • 

Howard 

Richland 

Rolette.. ..••..••... 

i 

Hnf(hea .................. 

20 



Brown  .................... 

8 

1 

Hntchinaon  .............. 

Rnsh 

Bmle 

Hvde 

Shannon 

ffberidan - 

t 

Buffalo 

1  Kidder 

..— 

Burlelsh  .................. 

C 

68 

1 

Kinssbnry  .•••......•.... 

Spink 

S 

Campbell  ........  ••      .. 

Lake  ...••......•••■■....t 

Htanky .,,.t 

.*•*•* 

Case     ...•....•......•••.. 

LaMoni« 

sSST::::::;:::::;:::... 

StaTona  .•.•••••••■.....•• 

Cavilier 

Lawrenoa •••••.... 

8 
1 

.•MM 

Charlea  Mix 

38 

Lincoln  .................. 

....M 

Locan .■■...••  .•■... 

Sallr 

...... 

(lark 

Todd 



CUv    '.  '• 

8 

1 
1 

Lyman  .......•••...••.... 

Train 

Trinn 

4 

McCook 

McHenrv * 

Turner 

1 

Davison     ................. 

Mcpherson 

Union 

Wallette 

4 

Dftv    ,. 

S6 

Mandan 

Mercer ................... 

Wnlwortb 

WhiU  River 

'Williams 

« 

i>Q  Sniet . 

Meyer 



Deufl 

1 

Hiner 

1 
1 

—• 

Miniiebaha 

Yankton 

Ziebaob 

I 

Moody 

.••..• 

8 

Morton 

Siseeton  and  Tfahpetoa 
Total 

Faulk 

MountralUe 



Forsj*tb 

Pembina ................. 

0 

L     .■ 

Poster      ....        7v  • 

14 

Pennington  ...••••....... 

1 

Qin|(ras 

„^.. 
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CoanUM. 

Per 
oont. 

Counties. 

Per 
oent. 

10 

CouQtiM. 

Per 

cent. 

Zent 

22 

1 

1  NewCantle 

SU0MX 

Total    

8G 

20 

Total  for  the  District  of  Columbia  . 


18 


FLORIDA. 


Alseho* 

62  '   IIillslH>rouch... 

8.1 
60  1 
67  , 
87 
07 
31 

Polk 

66 

Bsker 

90      Iluliuoa 

Piitnnni ...... .••■..  .  • 

77 

Bnidford 

65,   Juckiwin... 

Saint  •John's 

84 
79 
76 

Bravartl 

D<)      .Tctfi'veon 

Sflutii  Rotia 

Ctlhoon 

78  *   La  Fayette 

Sii  iiit^r............ 

Clsy 

82!   Leon 

Suwannee 

65 

Colambi* 

eo  |i  Levy 

1,  Liberty 

C8 

Taxlor 

71 

Dsde 

VnluHla 

83 

DUTSl 

87  1    Mailison 

Wakulla 

79 

EMsmbia ^... 

84  j   l^Iaiuitee 

Woltnu 

62 

KrankUn 

67  1    Maiioii 

M'aitLiu^tou 

62 

Osdadeo 

69  '  Mouroe 

Total 

Hamilton 

69   '  Nansau.. 

66 

Hernando     ■  •  ■  ■ 

78     Orange 

GEORGIA. 


bS?^::;:- 

Baldwtai 

Banks 

Bartow 

Berrien 

Bibb 

Brooks 

Bryan 

BoUoeh 

Bnrke 

Butts 

Calhoun 

C«nden 

CanpbeU 

OanoU 

Catoosa 

Charlton 

Chatham 

Chattahoochee 

ChaUooga 

Cherokee 

Clarke 

Clay 

Clayton 

Clinch 

Cobb 

Coffee 

Celijuitt 

Columbia 

Coweta 

Crawford 

Dide 

^waoB 

gefatur 

DeKalb 

^::::::::: 

5«>«»>«rty.... 
Doo^.:..... 

BJlngham*.... 

gbert 

Bnaonel 

Jtaaln , 

Fijette 


Floyd 

Forsyth 

Franklin.... 

Fnllon 

Gilmer 

Glascock.... 

Glynn 

Gordon 

Greene 

Gwinnett ... 
Habersham.. 

Hall 

Hancock  .... 
Haralson.... 

Harris 

iir    

i^u.ird 

Henry 

Houston 

Irwin 

Jackson 

Jasper 

Jetierson.... 

Johnson 

Jones  

Laurens 

Lee 

Liberty 

Lincoln 

Lowndes . . . . 
Lumpkin.... 
McOufiSo  — 
Mcintosh  ... 

Macon 

Madison 

Marion 

Meriwether . 

Miller 

Milton 

MitcheU 

Monroe 

Montgomery 

Morgan 

Murray 

Muscogee  ... 
ll^ewton 


Oconee. 
Offlethorpe . 
Paulding . 
Pickens;. 
Pieroo.. 
Piko. 
Polic  . 

Pulaski 

Pntnam 

Ouitman 

UHeini 

Randolph  .... 
Richmond.... 

Rockdale 

Schley 

Screven  

Spalding 

Stewart 

Sumter , 

Talbot 

Taliat'orro..., 

TaUnaU 

Tavlor 

Tolfair 

Terrell 

Thomas 

Towns 

Troup 

I  Twiggs 

Fnion 

Upson 

W^nlkcr 

Walton 

Ware 

Warren 

Washington. 

Wayne , 

Webster  ..... 

White 

Whitfleld.... 

Wilcox 

Wilkes 

WUkinson... 
Worth 


Total. 


26 
26 
59 
74 
88 
37 
63 
66 
86 
39 
89 
43 
62 
32 
31 
70 
40 
31 
47 
84 
36 
94 
63 
82 
54 
63 
73 
25 
30 
74 
36 

ax 

44 

92 
32 
47 
96 
40 
77 
82 
88 
23 
89 
76 
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* 

IDAHO  TERRITORY. 

Good  tie*. 

Per 
cent 

Countlet. 

Per 
cent 

Counttei. 

F«r 

Ada 

8 

20 

Idaho  

3 

27 
3 

Owyhee. ....  ............. 

Altnras • 

Kuotenai  ...  ...     .  . 

ShonhoDA                ......... 

19 

Bear  Luke.. ••■........  ... 

Leiuhl    

Waahinirton  ............. 

3 

Boinc  

8 

Net  Percea. 

Total    

CasaU 

Oneida... 

1 

t 

1 

ILUKOia 


Adam* 

Alexander  .. 

Bond 

Boone 

Brown 

Bareaa 

Calhonn 

Cairoll 

Case 

Champnign.. 

ChriHtion 

Clark 

Clay 

Clinton 

Colea 

Cook  

Crawford.... 
Cumberland. 

DeKalb 

DcWitt 

Donelaa 

Da  rage  .... 

Edgar  

Kd wards  .... 
Effingham..., 

Fayette 

Ford 

tTranklin..... 

Fulton 

QaUatia 


Onindy ... 
Hamilton  . 
Hancook.. 
Hardin.... 


20 
61  ' 
U  i 

13 : 

81  ; 

8 

68 

28 

2 

6 
31 
23 
10 
11 

5 
29 
19 

4 

9 

6 

7 
10 
82 
24 
28 

1 

84 
28 
88 
» 

i 

n 

17 
48 


Henderson . 

Henry 

Iroquois.... 
JacKHon  ... 

Jasper  

Jefferson... 

Jereey 

Jo  Daviess . 
Johnson.... 

Kane 

Kankakee.. 
KeudaU.... 

Knox 

Lake  

La  Sails.... 
LawrtmM.. 


Livingston... 

Logan 

MuDonongh.. 
McHenry  .... 

Mcl..«an 

Mncon 

j  llaooaptn.... 
Madison    .... 

Marion 

Marshall 

Mason 

Massao 

Menard 

Meroar....... 

Monroe 

Montgomary. 

Morgan 

Mooltrie 


14  I  Ogle  ... 
4  J  Proria 
4   1  Periy  ., 

SO      Piatt . 

29 

83 

26 


46 
11 
2 
5 
10 
16 
7 

r 

8 

2 

6 

13 

12 

5 

6 

17 

11 

25 

12 

11 

46 

It 

11 

84 

IS 

17 

10 


Pike. 

Pope   

Pulaski 

Putnam 

Randolph  ... 
Richhind. ... 
Rock  Island . 
Saint  Clair  .. 

Saline 

SanganiMi.  . 
Schayler.... 

Soott 

Shelby 

Stark    

Stephenson. . 

Tazewell 

Union 
Vermillion.  . 

Wabash 

Wanvn , 

Washington. 

Wayne 

White 

Whiteside.... 

Will , 


Winnebago  . 
WoodilM?... 

Total... 


INDIANA. 


Adams 

Allen 

Bartholomew 
Ronton      ... 

Blackford 

Boone 

Bn»wn , 

Carroll 

Cnsa 

Clrtrk    

Clay 

Clinton 

Ciawford 

DnvieAS 

Dearborn..... 

Decatur 

IH^Kalb 

Delaware  .... 

Dubois 

Elkhart 

Favette 

Flo.vd   , 

Fountain..... 

Franklin . 

Fultiin 

QibnoQ 

Grant 

Orrene 

Hamilton 

Hancock  ..... 

Harrison 

Bendrioka  ... 


48  I  Henry 

36  I  Howard 

29  I  Huntington  . 
3   I  Jackson 


Jasper  . . 

Jay 

Jefferaon 

Jenniogs 

Jubnson 

Knox 

Kosciusko  ... 
80  i  Lagrange  .... 

50      Lake     

i7  I  La  Porte 

26  [   Lawrence .... 

28   '  Madison 

33  !    MaHon  

80  I  Marshall 

47  I  Martin 

25  !   Miami 

23     Monroe ...... 

35     Montgomery . 

26  Morgan 

32     Xcwlon 

26      Noble 

80  Ohio 

83  i  Orange 

28  .   Owen 

81  '    Parke 

Perry 


3S     Pike 
96 


27  \\Vcmf , 

81  1|  Pulaski 

85  1  Putnam , 

89  ,   Randolph 

18  \'  Ripley 

40   I  Rush 

28  !  Saint  Joseph  . 

31  I   Scott 

26  I  Shelby 

37  l|  Spencer «. 

^     Starke 

Steuben 

Sullivan 

Switserland... 
!  Tippecanoe  ... 

Tipton 

•  Union     , 

I  Yaoderborgh 
I  Vermillion  .... 

!  Wabi^'.lIIIi: 

24  i   Warren 

83  .,  Warrick    

9  I,  WashingtOB... 

29  '  Wayne.. 

24  Wefts 

38  I   White , 

25  ij  Whltely 

ft5  J!       Toua..... 
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Counties. 


Adair 

AduuD 

AllamakM . . 

ApMDOuM.. 

Audabon.... 
B««ntOD  

BlMk  HAWit 

Boone 

Bremer 

BachftDAn . . . 
Boena  Vista. 

Butler 

CaJhoos 

CartoU 

Case 

Cedar  

C»TTo  Gordo. 
Cberokett . . . . 
Chlckaww  ., 

Clarke 

Clay 

Clayton 

Clinton 

Crawfbtd.... 

DallM. 

DaTlt 

Bccatnr 

I>(>lairare  ... 
Den  Moines . 
Dickiuaon... 
Daboqae. . . . 
Smmet...... 

Pnyetto 

Ployd 


Per 

c«nt. 


3 
6 

3( 

22 
3 
5 
6 
C 

10 
9 
1 
5 
3 
2 
4 

10 
3 
1 

10 

14 
4 

14 

e 

2 

10 
27 
22 
17 
26 

« 
24 

5 


Conntiea. 


Franklin . 
Fremont . . 
Greene  — 
Grundv ... 
Outhrfo... 
Hamilton 
llannock . 
Uaitlin... 
Harrison . . 

Henry 

Howard  . 
Humboldt 

Ida 

Iowa 

Jackson... 

Jasper  

Jeflrraon . 

JollUAOU.. 

Jones  ..... 
Eeoknk.. 
Kuaauth... 

Lee 

Linn 

Louia*..., 
Luoaa .... 

Lvoo 

Madison.. 
MahiUika. 
Marion ... 
MarahaU . 

Mills 

MitcheU.. 
Mouona .. 
Monroe... 


Per 
cent 


8 

10 

5 

1 

9 

5 

2 

R 

12 

10 

7 

3 

1 

0 


Conntiea. 


Montgomery . . . 

^fu-'CMtiue 

O  Brien 

Osceola 

Paije •-.. 

Palo  Alto 

Pl.v  mouth 

P«H-aliuutas  .... 

Polk    

Pottawattamie . 

Powoshielc 

KiDgguld 

Sac  

Soott 

28      Slielby 

7  I   Sioiix 

22      Story 

Tama 

Taylor 

Union 

Tan  Buren 

Wapello 

Warren 

Washington.... 

Wayne 

Webster 

Winnebapo  .... 

Winneshiek.... 

Woodbury 

Worth 

Wright 


Total. 


Per 

cent. 


4 

12 
1 
0 
6 
6 
1 
2 

11 
6 
5 

10 
2 
6 

a 

I 

e 
e 

a 

7 

81 
1» 
11 
1$ 

0 

8 
16 
6 
6 

4 


KANSAS. 


An«B 

4 
8 

Greeley 

Pottawatomie ...... ...... 

10 

Anderson 

Greenwood.  .............. 

*8 

Prutt 

Arapahoe 

Hamilton 

Kawlina         

AtchUon 

16 
0 

Harper..  ..••.••■•..■..... 

1 
2 
1 
« 

1 

Barbonr 

Haivey  .................. 

1 

Kenublio 

Barton 

Hodgeman  ......•••...... 

Rice    

Bourbon 

11 
6 

Jackson .....•...•••. 

12 

18 
2 
10 

1  Kiley 

Jeflfenion... ........ «....« 

Rooks*  rrrj '," 

Boflklo 

Jewell 

Hiiiih       

Butler 

4 
9 
14 
6 

Johnson 

'  RiiHseli 

1 
2 

Chase 

Kansas 

Saline 

Chautanqnn....'. 

Kearney 

Scott                    . 

Ctierokee 

Kinirnian....  •.......••-.. 

Sodcwick 

1 

Cheyenne 

Labette 

4 

Clarlw 

Lane 

Seward 

Clay 

2 
2 

8 
8 

4 
4 
7 
1 
1 

18 
12 

Leavenworth  ...••.....•.. 

21 
2 
18 

8 
1 
2 
5 

ShawnoA 

9 

Clond 

Lincoln 

Sheridan 

Comanche 

Linn 

Lyon.... ...... ........... 

Shorroan 

Smith       .        * 

2 

1 

CowW 

MoPherson  .............. 

SLsfTord 

Crawford 

Marion 

Stanton 

pavis 

Marshall 

Becatnr 

Mea<lo 

Siimnfir 

1 

Jickinson 

Miami 

12 
1 
6 
5 
9 
4 

Tliomaa 

Soolnhan 

Mitchell 

Trego 

Boajfiaa 

Montffomerr ............. 

8 

Jdwardt 

MorST:T..:;;:.:..:::: 

Wallace 

BIk 

6 

Nemaha 

8 

Bills 

Neosho....... 

Wichita       .... 

BlUworth 

Ness 

2 

1 

Wilson 

7 
7 
80 

Poote 

Norton • 

^^ood^on 

Itmd 

Osa^e 

6 
2 
2 

WvandottA 

rranklln 

11 

Osbonma  ............  .. 

Total 

Goto 

Ottawa 

ft 

Onham 

Pawnee  ......«•..».•.. 

Grant 

PhUlipa 

2 
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Counties. 


A.lair 

AUfn 

AiHlornon  ..., 

Ballanl 

Itoneu 

Balh 

Boll 

Boone 

BoniboQ  .... 

Boyd , 

Boyle 

Bracken 

Breathitt 

Brrckiuridge 

Bullitt 

Butler 

CaldweU  .... 
Calloway...., 
Campbell.... 

Carroll 

Carter 

Caaey 

ChrUtian.... 

Clark 

CUy 

Clinton 

Crittenden... 
CtunbeylaDd.. 

DaTleas 

Bdmonton.... 

EUiott 

Batill 

Fayette 

Fleming 

Floyd 

Franklin..... 

Fulton 

Gallatin 

Garrard 

Grant 


Per 
cent 


ftO 
Kl 
23 

5;{ 

39 
24 
79 
16 

5 
64 
21 
15 
89 
51 
50 
60 
44 
67 
17 
20 
65 
67 
41 
12 
78 
43 
61 
00 
82 
68 
70 
69 

2 
25 
80 
21 
41 
14 
14 
22 


Coontiea. 


Grarea 

Graynon..... 

Green 

Gi-eenup  .... 
Hancock..., 

Hanlln 

Marian 

Harrison .... 

Hart 

Henderson . . 

Henry 

Hickman.... 

Hopkins 

Javkson 

Jefferson . . . , 
JeAsamine... 

Johnson 

Kenton 

Knox 

La  Rue 

Laurel 

Lawrence . . . 

Lee 

Lwdle 

Letcher  

LewU 

Lincoln 

LiriBgaloii.. 

Logan 

Lyon 

McCraoken  . 

McLean 

Madison  .... 
Magoffin  .. .. 

MmIou 

Marshall.... 

Martin 

Mason 

Meade 

Menifee 


Per 
cent  I 


CooBtiaa. 


17 

60 ; 

33  , 

21 

46 

47 
69 


Mercer 

Metcalfe 

Monroe 

Montgomery . . 

Morgan 

Muhlenborgh . 

Nelson 

Nicholas 

Ohio 

Oldham 

Owen 

Owsley 

Pendleton 

,   Perry 

20  l!  Pike 

12  ;'  Powell 

66  I  Pulaski 

16  I  Bobertson 

Kock  Castle... 

Kowan 

RnsseU 

8oott 

Sbdby  ..^ 

Birapson 

Spencer 

Tavlor 

Toild 


Trigg , 

Trimble , 

Union , 

Warren 

Washington.. 

Wayne 

Webster  .... 

Whitley 

Wolfe.. 

Woodford.... 


Total. 


m 

87 
75 

u 

51 

70 

7 
18 
fi 
24 
41 

m 
m 
n 

V 

n 
n 

3 

U 

n 
» 


LOUISIAKA. 


Ascension 

Assumption 

Aroyelles 

BicnTillo 

Boflsior 

Caddo 

Calcasion 

Caldwell 

Cameron 

Catahoula 

Claiborne 

Concordia 

DeSoto 

East  Baton  Kongo 

Kast  Carroll 

EaHt  Feliciana 

Franklin 

Grant 

Iberia 

IbervUle 


89 

49 

48 

65 

63  i 

64 

50 

73 

12 

70 

58 

56 

54 

02 

3D 

41 

72 

57 

10 

49 


Jackson 

Jefferson 

La  Fayette.... 
LaFonrche... 

Lincoln 

Livingston ... 

Madison 

Morehoose.... 
Katohitocbes. 

Orleans 

Ouachita 

Plaquemines. 
Point  Coup6e. 

Rapldea 

Red  River.... 

Richland 

Sabine , 

Saint  Bernard 
Saint  Charles. 
Saint  Helena., 


Saint  James 

Saint  John  Baptist 

Saint  Landry 

Saint  Martln'a 

Saint  Mary's 

Saint  Tammany ... , 

Tangipahoa 

Tensas , 

Terre  Bonne 

Union 

Vermillion 

Vernon , 

Washington , 

Wrtwter 

West  Baton  Rouge. 

West  Carroll 

West  Feliciana...., 
Winn 

Total 


40 

n 

» 

47 
IS 

m 

13 

0 
II 
II 
IS 

s 

41 
7S 


MAOnB. 


Androsooffffin............. 

60 
86 
41 
46 
28 

Knox  .................... 

80 
20 
48 
41 
54 
81 

Waldo 

« 

ArS«rt<Sif.^.::;..;;.;:... 

Lincoln 

a 

Cumberland.  .■•••••....... 

Oxford 

Wanhinffton.  ............ 

» 

Franklin 

Penobscot 

Toik..-. 

a 

Hancock  ...•••...•••••••.. 

Piscataquis .. 

j          Total « 

Kennebec  ■••••••■••■•••■•• 

Saffadahoc  

fi 

Digitized  by  V^jOO^  Kc! 


REPORT   OF  THE  STATISTICIAN. 
MARYLAND. 


497 


CoimtlM. 

cent 

Counties. 

Per  ' 
cent. 

Connties. 

Per 
cent. 

Alh^iMij -...*...... 

AmMArandel  — 

63 
28 
7 
25 
32 
8G 
20 
27 
44 

Dorcbottor ............... 

.  41 
20 

601 
28 

Saint  Mary's 

43 

Frederick 

Sofuerset ....•••..■•  •■•... 

44 

Mtimon  (city)*. 

Garrett 

Talbot 

28 

iwSim   ^  r* ::: 

Harford.................. 

Wasbinffton 

21 

Woward  ■...•.•.■....■..• 

2!l  ' 
14  , 
27 
33 
20 

Wioomico 

SO 

CiniHiit 

j  Kent 

A^oroester..***.  ••••••••-. 

45 

CmtoO •.-.!. 

'          Total 

Prince C^eonre'a .......... 

32 

Chactot •. 

Qn^t^n  Anne.T.T.TT. .  .... 

11 

MAS8ACHUSBT1S. 

Btnutable      .  .. 

52 
27 
42 
21 
22 
27 

Hmpden    ......rf-r-rr. *«.-•. 

30 
25 

1i 

38 
40 

Suffolk... ....... ....«•... 

9 

Wflmpahirv  ........-«.«•... 

Woroeeter  ...•..•••••.... 

28 

Briftol 

HidCeeex 

1          J/Otai.  ...•«••  .«•••••. 

ThikM 

Nantucket 

30 

KiMkZ  .■•••■..«.««... »..x 

Norfolk     

Plynoath  ................ 

HI0HI6AK. 

Alwmt 

83 

28 
78 
71 
SI 
20 
46 
72 
28 
22 
18 
24 
75 
70 
70 
50 
25 
82 
50 
27 
86 
28 
74 
61 
45 
22 
48 

Huron 

47 
25 
24 
87 
64 

17 
75 
28 
22 
71 
29 
68 
31 
23 
71 
22 
67 
54 
71  1 

Montcalfti  ..•^•••■••■■■.•> 

44 

ISr.:::::::™:::::::: 

ADtrim .......•• 

Tnghanl....rr         r             r      ..., 

Montmorency  .....•• 

Maskegon 

53 

Iosco.... ....... .......... 

52 

Btnn 

iMbella - 

Oakland.. ..........,T.... 

21 

b^j:::^:;:;:  ;:;::; 

Isle  Royale 

OoQimik ,....••.. 

55 

bw:.":::.t:;:;  ::::;: 

Jackson ....••.•.. 

Ocemaw..  ...... .......... 

85 

pJ^X.             

Ki^amaisoo ... 

Ontonaffon  ...Ji.. 

55 

B«iri«ii  ...,^ —.. 

Kalkfwkft  r.rr.T. ,.,,,,.. 

Otoeola.......... ......... 

60 

Bnndi 

Kent 

Oscoda 

Calboan ^ 

Keweenaw  .........••..•. 

Otsego 

85 

G^ ..„ 

fftke .. 

Lapeer  ..•...«........•..• 

Ottawa 

31 

Chsrleroiz...^ 

Presnue  Isle ............. 

86 

Sg^:::-::::::::::; 

Leelenaw  ........  •.••.... 

08 

Lenawee.    •  •..••■«•  .  • 

44 

chST           

Livinffston.... ........... 

Sinclair 

26 

CUstoiL 

Maokinao 

Saint  Joseph 

lU 

Cnwfbrd. 

Macomb          

Sanilac 

34 

Delte 

Manistee 

Schoolcraft............... 

69 

Elton 

Manitoa 

Shiawassee 

27 

GS3eeiriI!!!Z!IIIir!I" 

Maraaette 

Tuscola 

42 

Mason 

69, 
56  ' 
62 
56 
73  ' 

^1 

t  VanBuren 

28 

GUdwin _ 

1  Washtenaw 

l.v 

Menomine#  ....  ......... 

'  Wayne................... 

21 

M^dlMid 

!  Wexford 

66 

mn^Elft "*      T."" 

Minsankfo 

Total 

Monroe 

32 

MINNESOTA. 

AHkhi 

82 
85 
85 

"*36' 

6 
81 
42 

1  Isanti 

20  1 

Kamsey 

Redwood 

Ronville 

Kico 

Kock 

^ 

Anoka 

Itasca...  •••.••... 

1 

Becker 

Jackson.  .••.... 

87 
2.'J 

3 

Belimni .^... 

Kanabec  ................. 

20 

Uenton • 

Kan^i  joM 

Ble  Stone 

Klttfloii 

Lac^ai'Darle. 

Saint  Lonis 

72 

Wa^Fllfth.  X. 

27 

Brown 

Lake 

Le  Sneur                 . . 

Sherbnmo. ............... 

21 

(arlton 

Sibley.  

20 

Ctrver .1., 

Lincoln 

Lyon  ..................... 

Steams.. 

24 

Cam 

Steele 

StoTons .................. 

7 

Chlppewft 

o 
57 

5 
82 

1 

15 
13 

K 
31! 

» 
17 

4 
12 

2 
29 
30 

McLeod 

Chittgo 

1  MarsJmll 

1  Martin 

1 

Swift 

2 

(•Wj. ; 

2 

iS 

41 
33 

4 

T«xld 

53 

Cook::::::::;;:::::;::::;; 

1  Mcekor 

Ti*»ver<ie 

Cottonwood 

MilleLacs                    .  . 

Wabnsba 

10 

l.'rowWiiuf --. 

l^nrHonn    -.    

Wadena 

55 

n«kou..?r.::: ;;:::;;;;:: 

Mower « 

Mnrray.  .................. 

Wosocrt 

H 

\iitdflfi 

Washington 

Watonwan 

Wilkin 

26 

I>*>0gl|i8 

Nicollet 

11 

Kiribonlt 

Xoblnrt     

I 

rdSaSi!:;;™;; :::: 

OlmMtcd   ....••••...•.•.•. 

11 
21 
09 

Winona 

Wright 

Yellow  Medicine 

'      2:j 

Freeboni.; ^ 

Otter  Toil 

47 

floodhno 

Pine 

2 

Ownt— 

Pipe  Stone ••..... 

Total 

RmmmAn 

Polk .— 

PODO  ........  ■......•.••• 

6 

6 

15 

HOQftOB  .^... ...... ...... 

! 

.'^^  \--'^\ 
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BEPORT  OF   THE  OCaaCI8SX0NEB  IMP   IGEICULTUBE. 


HI&8IS8IPPI. 


Counties. 


Adftint  ..•.••.. 

Alcorn 

▲mite ^ 

Attala. 

Benton  .•—«•.. 

BolWa^ 

Calhonn..— ». 

Carroll 

Chickuftw.... 

Chootsw 

Claiborne...... 

Clmrke 

CI»y 

Coehom* 

CopiAh 

Covinrton 

DeSoio 

Frftnldin 

Greene 

Gmedft^.  •  •■  • . « 

Hancock 

Hurieon  ...... 

Hinds , 

Holmee 

laaaqoena 

Xtawambft , 


Per 
cent. ' 


Conntiee. 


Per  , 

I  cent. ' 


Counties. 


P» 


Jackson «.*• 

Jasper 

Jeffenon 

Joues 

Kemper 

La  layette 

Lauderdale 

LawTeaioe  ....••  ••.•.•..^. 
Leake 

LeFlnre 

Liii«-ohi 

Lowudea .............. 

Mailwun ». 

Marion 

Marshall ^. 

Monroe 


Kesfa 
Kewten .... 
Noxubee ... 
Oktibbeha.. 

Panola 

Perry 

Pike 

Pontotoc... 


_h. 


«2  Prentiss.... 

M  Quitman  .^ 

4U  icutikin.*..*. 

80  Scott . 

fiC  JiiiaTkey 

04  II  fidnipson..^. 

60  Kniith....... 

75  !  ftuuincr . 


IK( 


Sunflower.... 
Tallshatcbie . 

Tme 

Tippali 

Tishemingo  .. 

Tuncia 

Cnioo 

Warten 

WaAhington.. 

I  Wayne 

TTilklnson.... 

vO  It   ^ 'UBflfeOB ..... • 

40     Yalobusha.... 

49  \\  Tasoo 

4S  I 

88  I  Total.... 

74   1 


74 
If 

73 

» 
Tfe 
C 
51 

44 
9 

y. 

T4 
5C 


MISS0T7BL 


Adair 

Andrew ...... .« 

Atchison 

Andrs^n  ..,■«... 

Barry »...« 

Barton 

Bates  ^. ......— 

Benton 

BoUiufW.  ...... 

Boone 

Bnchanan 

BuUer. 

Caldwell 

Callaway ...... 

Camden ........ 

Cape4jfrirudeaa 

CarroU ^. 

Carter 

Cass 

Cedar 

Chariton 

(Jhristlan 

Clarke 

Clay 

Clinton 

Cole 

Cooper 

Crawford 

Dade 

Dallas 

Daviess 

DoKslb 

Dent 

DoiigUs 

Duuklin 

Franklin 

Gnncouade 

Gentry 

GroeiM 


81 
» 
10 
U 

48 
12 
17 
45 
UG 
24 
« 
73 
18 
38 
71 
52 
20 
76 
17 
53 
23 
59 
r« 
23 
16 
£2 
80 
69 
44 
60 
24 
17 
77 
70 
54 
55 
72 

2a 

44 


Grundy  ........... 

Hariisoo..^ 

Henry.... 

Hicksgry 

Holt  .J. 

l!  Howard' 

I  Howdl 

II  Iron 

';  Jacksea 

Js^per ............. 

II  JeUVrson 

I,  J4»llUS0B 

Knox 

h  Lacldde 

La  Fayette 

LawKuoe 

Lewis 

Linc<rin 

Linn 

Livingston 

McDonald 

Macon 

Madison 

Maries 

Marion 

Mercer 

MiUer 

Mississippi 

Moniteau 

Monroe 

Montgomery 

Morican 

New  Madrid 

Xewton 

jl  Sodaway 

Oreffon 

Oenjre 

Oeark 

Pemiscot 


23 

21 

at 

S3 
21 
2» 
74 
«) 
23 
H9 
«S 
22 
t» 
«8 
18 
SB 
» 
42 
20 
22 
M 
2B 
62 
62 
26 
29 
68 
38 
38 

7n 

32 
44 

51 
38 
13 
83 
70 
71 
74 


Ferry  ....... 

I>»ttes .• 

Pbelps  ..^.. 

Piko 

PlatU « 

ftelk 

Pulaski 

Pntnaa..... 
Balls 


ICay.^. 

Ifieynekls 

Wpley 

SiMntCbaTias 

Saint  Glair ........ 

Saint  FEanooia..... 

Saint  GenerieTe. . . 
.Saint  Louis  (dty)  . 

iSaintLouia 

Saline 

Schuyler. 

Seotland 

Seott 

Shannon  . 


m 

IT 

m 
s 

m 

4* 

m 
Ji  I 

I 


Shelby  ... 
Sloddanl. 


SuIUtml 

3E"w 

Texsa  

Vernon 

Warren 

)  Washington. 

Wayne 

Webster..... 

Worth 

Wright 


4 
il 

« 

9 


Total., 


Digitized  by  VjOOQIC, 


BEPORT  OP  THE  STATISTICIAN. 
MONTANA  lESBITORY. 


499 


Coontiei. 

cent 

Countiee. 

Per 
cent. 

CoontiM. 

Per 
cent 

Bearer  Head. ..—•••••.•.. 

Gallatin 

1 

Misaoola — .. 

8 

ChotMu .^^ 

jAffAmnn .. 

Total 

Caster ....«••. 

3  i  Lewis  and  Clarke I. 

!  Ma/Himn 

1 

1 

DaweoD •••••......... 

beer  Lodge 

Meagher 

NEBRASKA. 


Antdope.. 

Borne 

Buflklo 

Bart 

Batler 

Cats 

Cedar«.... 

Chaee 

Cheyenne . 

Clay 

Colfkx 

Coming... 
Cnater .«.. 
DakoU.... 
Dawaoa... 

Dixon 

Dodge.. 


PiUinore  . 
Franklin. 
Frontlet. 
Fnmas... 


gage 

Gosper 

Greeley  — 

Hall 

Hamilton  .. 

H.irlan 

Hayes 

Hit'Chcock  . 

Holt 

Howard.... 
Jefferson... 
Johnson.... 
Kearney ... 

Keith 

Knox 

Lancaster.. 
I«inoo1n .... 
Madison.—. 
Merriek.... 

Nance 

Nemaha.... 
NackoHs... 

Otoe 

Pawnee 


Phelps 

Pierce 

Platte 

Polk 

Red  Willow. 
Richardson.. 

Saline 

Sarpy 

SauuUers....' 

Seward 

Sherman  .... 
Sionx  ..»..•• 

Stdnton 

Thayer 

Valfey 
Wa       , 

Wayne.^ 

Weoster 

Wheeler.... 

York 

Unorganized  ter. , 


Total. 


1 
5 
4 
9 
3 

15 
2 
3 

27 

*'5 
3 


NEVADA. 


ChBTohiB... ...••.... 

12 
12 
2 

I«ander. .*.. 

1 
2 
G 
5 

Stoney  •••■.•••••.•••••••. 

DooffUii 

Lincoln  ..••.•■•..■•>■.... 

Waahoe 

White  Pin« • 

Total....  ••■••■■•••.. 

5 

eS»I!!.:;;;::;;:::;;;:;:: 

Lyon..................... 

1 

Bnneralda 

Inieka 

Ormshy  ......•....•...••• 

4 

Hnmboldt 

1 

Roon... ....... ........... 

NEW  HAMPSHIRE. 


BitlkDap ....,x...,,. 

28 
45 

40 
45 

1 

Grafton 

HiUshorongh. 

Merrimack.......... 

36 

31 

33 

Strafford  ...•.••••••••.••. 

80 

Canon' •••••••••••........ 

Sullivan 

26 

Total 

Cooa  .• .••. 

Rockingham ^ 

r,...          90 

as 

NEW  JERSEY. 


Atlantii)  ...r..r*-'T 

71 
20 
23 
26 
39 
26 
17 
18 

Hudson 

4 
11 
11 
10 
20 
84 
53 
63 

Salem 

]4 

Hwntetdon ------ --f.. 

Somerset  ....••>•.■.•■  >«• 

10 

BanbigtoB 

Hereer 

Snssex 

20 

CamdM 

Middlesex 

Monmouth  .....«••••..■.. 

Uuion 

17 

CfpeMaT--,r-Tr 

Warren .................. 

18 

^'nrnberland.r-.", -  - 

Morris 

Total 

Essex i 

Ocean............ 

24 

Gloneeat^r  ••••••«... 

Psssaio 
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OooBtfat. 

Per 
cent 

Coimtiei. 

Per 
cent. 

Coontiet. 

Tm 

BoToalfllo  -««««*. r«*«**.T«. 

41 

e 

7 
24 

Mom 

19 
SI 
71 

Tmw 

9 

Colfmx 

Rio  Cerrfb*  ...* 

SanMifcuel^ 

Yaienobk. ................ 

n 

DofiftAfift.  ........>....... 

Total ^ ^.. 

Grant 

9 

Sooorro  ....•••••«..•••••. 

18 

1 

ITKW  TORE. 


AUmnj 

Allegaoy.... 

Broomo 

Cattamigiis 

CAynca 

Cbaataagiia. 
Ch«maog  ... 
Chenango... 

CUnton 

ColnmbiA ... 
Cortland .... 
DeUwaro... 
I>ooheM..... 

Brio 

Emox 

Franklin.... 

Fnltoi^ 

Gonetee 

Oraone 

Hamilton.... 
Herkimer ... 


tTeflbrson . . . . 

S:g:::::: 

I  LiTingaton.. 


Monroe 

Montgomery . 
New  York... 

Niaffara 

Oneida 

Onondaga.... 

Ontario 

Orange 

Orleans 

Oswego 

Otsego 

Putnam • 


Rlohmond. 
Bookland. 


Saint  Lawrence 

Saratoga 

Schenectadj 

Schoharie • 

Schnyler ..••.^.•.. 

Seneca 

Steaben 

Soflhlk .«««. . 

SnUivan 

Tioga  ...I 

TompUas 

Ulster 

Warren 

Washington .,^... 

Wajne 

Westcheetsr  .•.•.•.~... 
Wyoming  ••••••. .•••m... 

Yates 

Total « 


8 

a 
c 
a 

H 
14 

» 
44 

4T 

a 

n 

u 

4t 

a 

1! 
M 

It 
IS 


KORTH  CAROLINA. 


Alsmanoe  ..«..•■.■■•■■••• 

84 
M 

60 
53 
58 
82 
64 
85 
93 
66 
70 
43 
73 
63 
73 
82 
50 
40 
82 
52 
68 
4V 
80 
78 
70 
42 
77 
42 
42 
76 
46 
42 

liV&nVliii . 

55 

48 

64 

80 

41 

51 

30 

50 

76, 

68  ' 

66  , 

64 

PwnlioA -,;,,,, ,,,,,,,,,^ 

i^ 

Alexander  •.•■■..■.•■■«... 

Gaston  ..........•••••..•. 

4S 

All^ghAny _ 

Gates 

Pender •.......•.•••• 

m 

Anson .•••......•.•.. 

Graham  ..••...«••...•.... 

GranvlUe......^....^... 

Greene.  .••.•••••.....••.. 

Perquimans  ••..•••....m. 
Person 

m 

AjBhe 

u 

Beaafort 

Pitt .••..••. 

m 

Bertie 

Gailford.... ....... ...... 

74 

Bladen 

Halifax 

Randolph 

m 

RnmHwiok.. .............. 

Harnett.. ....... ......... 

Richmond..  ••-.... ....••. 

m 

Buncombe.  ••..  »..-r  t-r ,  .»^  ^-f 

1  Haywood.....  •••......... 

Robeson 

73 

Borke     .      .  —     ....... 

'  Henderson.............. 

Rocklnffbam  ............. 

47 

Clftbamifl    ......  ......... 

j  Hertford 

Rowan  r.-^, ...... ........ 

41 

Caldwell — ... 

Hyde 

54  j 

47 

7$ 

j  Rutherford..... 

m 

Camden  ...^.•••••*»*«**«fr- 

Ix«dell 

Ssranson ................. 

n 

Carteret       •  ••  »••■.••••> 

Jsckflon  ^  T  •  T  ^ ..  r  .....,->.. . 

•  S-nV^T':: .:::::_  "„ 

a 

Caswell 

Jones 

70  i!  Stokeir I 

70    !  Snrrv 

m 

Catawba  .••.••...•••••.... 

V 

t^\t»4^Umn% 

j>noir 

57 
!& 
74 
78 
67 
72 
80 
70 
74 
77 
64 
78 
53 
78 
47 

Swam ....^•.. ...... 

T>^iviylTania. 

m 

Cherokee ~.... 

Lincoln  .................. 

7! 

McDowell 

TrrreH.... 

n 

Macon.................... 

Union 

m 

riAVAlftUd       

Madison 

Wake 

SI 

C<^nmbQS  .•.•.■•..••....•• 

Martin 

Warren « 

Washington 

a 

Mecklenborg  ............ 

n 

Mitchell 

Watanffa.. ...... ......... 

m 

Montiromerv  ,ttt-^»»,t»-- 

Wayne. ........... ••..... 

m 

AVUV|^VIUV<J  ............. 

Moore .- 

Wilkes —... 

Wilson ..... 

Yadkin 

m 

Dayidson   ••• 

l^ash  

m 

Dayie      . 

New  Hanover 

tf 

Dnplin 

KdiraAomhA        .  -     ... 

NorthamDton ............ 

Yancey  ......•■•..••••*.r 

• 

Onslow..; 

TotiL ..^^ 

Porsjrth.      .    ............ 

Oranso... ......t 

« 

__^^ 
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Coimti'ea. 


AdMDt 

AUen 

Ashland 

AtbteboU 

Athens 

AqkUIm 

Belmont «.... 

Brown •• 

Bntler 

GirroU.  

Champaign 

ClarkiT;? 

Clennont  •■..■•....  •■•••«' 
Clinton.. ...... ........... 

Cohimbiaii* 

Coehocton 

Crawford 

SffiS".?.:;:;::::::::::}; 

Defiance 

Delaware 

Erie 

Fairfield 

Fajette 

Knmklin 

Fnlton 

Gallia 

g««»«» 

Greene , 

Guernsey 


Per 
cent 


83 
22 
21 
30 
32 
21 
21 
16 
21 
22  I 

16  ' 
19  ! 
22 

2a 

23 
13 
80 
43 
22 
12 
10 
17 
17 
83 
27 
20 
20 


Coontiee. 


Hamilton.... 
Hancock.... 

Hardin 

Harrison.... 

Henry 

Highland... 
Hooking  .... 

Holmes 

Huron 

Jackson 

Jefferson.... 

Knox 

Lake 

Lawrence... 

Licking 

Logan 

Lorain 

Lucas 

Hadison 

Mahoning... 

Marion 

Medina 

Meigs 

Meroer 

Miami 

Monroe 

Montgomery 

Morgan 

Morrow 

Muskingum. 


Per 

cent 


Conntiea. 


Noble , 

Ottawa 

Paulding..... 

Perry , 

Pickaway.... 

Pike 

Portage 

Preble 

Putnam 

Richland.... 

Ross 

Sandnsky  ... 

Scioto 

Seneca 

Shelby 

Stark 

Summit 

Trumbull 

Tuscarawas. 

Union 

Van  Wert... 

Vinton 

Warren 

Washington. 

Wayne 

WlfliaSnis.... 

Wood 

Wyandot 


Total. 


Per 

cent 


22 
30 
68 
10 
16 
89 
19 
25 
42 
24 
26 
25 
44 
24 
81 
17 
16 
20 
20 
27 
42 
81 
19 
25 
22 
82 
86 
24 

"24 


PENNSYLVA2JLA. 


A<»MIS..      .X... 

21 

10 

27 
25 
47 
16 
29 
23 
11 
28 
47 
78 
63 
38 
18 
35 
51 
40 
27 
27 
16 
19 
10 

Elk 

68 
24 
32 
60 
25 
50 
24 
46 
30 
44 
41 
25 
10 
20 
18 
12 
43 
38 
63 
24 
86 
47 
8 

Montour  ................. 

19 

Allecheny 

Erie 

Xorthamnton  ............ 

10 

Armstronff  ^... 

Fayette 

Nortlinm  oerland ......... 

21 

Beav«r 

Forest 

Perry 

39 

Bedford 

Franklin 

Philadelphia 

4 

Berks 

Eulton 

Pike.... 

73 

BUir 

Greene  ................... 

Potter 

44 

Brsdford 

Huntinsdon.. 

Schuvlkill 

34 

Bocks 

Indiana  .......•..•.••.... 

Snyder 

29 

Butler 

Jefferson ................. 

Somerset ................. 

40 

Csmbria 

Juniata .••••........ 

SnlliTan 

43 

Csmeion 

La<!tkawanna 

Snuqnebanna. ........ ..r- 

28 

Carbon 

Tioga 

39 

Centre 

Lawrence  .....■•••.. 

Union 

26 

Chester 

Ijelvanon...  •.•■•.••.■•.... 

V<^nango  ........ ........r 

34 

ciMton..::  ::;::::::;:::: 

Lehiffh - 

Warren  ...V...... 

47 

Clearfield 

Luzerne.. .....•••.• ...... 

Washington 

16 

CUnton 

Lycoming ................ 

Wayne 

38 

Colombia. 

AicKean 

Wftfttmoreland - 

25 

Crawford 

Mercer 

Wyoming 

80 

Ci»Wland     ..         ..... 

Mifflin 

York 

18 

DsapMn V.V.I 

Monroe.... 

Total 

Wftware;..;;;;.:."!.:... 

Montgomery  .••••.••..••. 

29 

RHODE  ISLAND. 


Bristol. 
Kent... 


16     Newport... 
43  I  ProTideooe.. 


,1 


Washington.., 
Total..... 

Oconee 

Orangeburg . . 

Pickens 

Richland 

Spartanburg . 

Sumter 

Union 

WiUiamsbnrg 
York 

Total.... 


83 

"is 


SOUTH  CAROLINA. 


AbbeylUe.. 

AikSB 

^ttdsTMm.. 
5«nrell... 
Bjwifort... 
Charleston. 
};bester.... 
5i^««terfleld 
Clwendoo.. 
£»ileton.... 
DsrUngton. 


19  !  Fairfield  ....'. 
72  I,  Georgetown., 
34  1  Greenville  ... 
60  I  Hampton.... 

65  I  Horry 

71  r  Kershaw.... 
23  i  Lanciister... 
00     Laurens 

66  I  Lexington... 

72  Marion 

50  Marlborough 
33     Newberry... 


28 
86 
48 
63 
92 
55 
40 
21 
68 
74 
62 
21 
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76 

60 

60 

63 

40 

60 

26 

79- 

40 

"54 
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Counties. 


Per 
,  cent. 


Count  iea. 


Per 
cent. 


CooniiM. 


P« 


Amlenoil ... 

Bedford 

Benton 

Bledsoe 

Blount 

Bradley 

Campbell.... 

Cannon 

Carroll 

Carter 

Cheatbam ... 

Claiborne 

Clav 

Cocke 

Coffee 

Crockett 

Cumberland . 
Davidaon.... 

Decatur 

De  Kalb 

Dickson 

Dyer 

l-Vt^ttte  .... 
FentreHs .... 
Fraukliu.... 

Gibson 

GUea 

Graingeiv... 

Greene 

Ornndv 

HamMen 

Hamilton  — 


56 
29 

72  i; 

55 ;; 

56   I 

48  II 
71 

49  , 
52   1 
71    - 
01 
61 
€4  . 
59  i 
56  ! 
48 
87  II 

70 
53 
68 
60 
37 
77 
58 
46 
42 
49 
47 
70 
37 
61 


Hancock  .... 
Hanlemau..., 

Hanlln 

HAwkiim  .... 
Httywood  ... 
Henderson  .. 

Hpnrj' 

Oiokman  — 

Houston 

Humphreys 

Jackson 

James 

JefiVrson  — 
Jobosnu...., 

Knox  , 

Lake , 

Laudenlalo.. 
Lawrcoce ... 

Lewis 

Lincohi 

Loiidi'H 

McMinu 

McNairy 

Macon 

Miwlisou..... 

Marion 

Marshall.... 

Manry 

Mei;:s 

Mouroe , 

Montgoraery 
Moore 


.^7 
53 
71 
50 
43 
57 
50 
73 
75 
77 
Gl 
59 
43 
79 
42 
51 
54 
70 
84 
39 
48 
49 
64 
64 
44 
68 
39 
33 
56 
63 
42 
40 


i  Morj^an  .... 

;  Obion 

j  Overton .... 

Perry 

'  Polk 

I  Putnam  ...-. 

1  Rhe* 

'  Koaue 

I  Kobertmn.. 

Kutberford. 


8 
0 
71 
6 

« 

« 
f? 

.  Scott IT 

!   Sequatchie 71 

1  Sevier • 

Shelby ...i  » 

'  Smith r 

1  Stewart TJ 

I  Sullirai) ,  II 

I  Sumner "  > 

i  Tipton H 

Trousdale '  31 

'  Unicoi 

1    Union i. 

Van  Bnren 

I  Warren 

Wasbinston 

ij  AVayne 

I*  Weakley i  O 

!;  White..... !  83 

.  Williamson '  44 

II  Wilson !  « 


Total. 


TEXAS. 


Anderson  ..••■•... 

■n 

Andrews 

Angelina 

85 

Aransas 

Archer 

AtflCOfttA 

r.o 

AuHtiu 

:m 

Barlov 

Bnntlera 

61 

Bastrop 

50 

......  1 

Bnylor 

B«.« 

26; 

Bell 

Bf  xar 

lU.iiii-o 

Burden 

:i{ 

lt*iWi* 

01 

Urazoria 

J  {fil/.OH 

.MO 
51 

Bnr«.oe 

Hn»«H  .....* 

4M 

Jin  1  lenon 

01 

liu  rii**t   ................... 

54  1 

<>'al.hvel1 

l-illhnuu 

1 

I'allahHn 

40  1 

(7aui<  nm 

(v'anip 

30 
64 

Carson 

Chrh 

69 

Castro 

<*haiubeTii 

17 

('hrrukee 

Cbi]«lrtti«s 

CUv      

4 

C«>«'liran. .................. 

Ciilf  iimo 

12 

»  ollin 

20 

roMinjfswtirth 

Coloiado , 

"'35   1 

ll 

Comal  •    10 

Cnniaiuho 46 

Coneho 

Cook      28 

CoJN.ll 43 

Cot'flo... 

Croikott 

Crosby . . 

Dallam.. 

Dallas 24 

Dawson  — 

De^if  Smith 

Delta 44 

IVntnn  3m 

!)••  Witt 

Dickens , j 

Dimmit I      70 

Donlev i       13 

Duval   i       10 

Kastland W» 

91 
10 
23 


ii 


K«I  wards 

Kill*.      ... 

Kl  PilHO  . . 

Km-iiiiil  . . 

Enirh 

Fall". 

Fannin... 
Knvette  .. 
FiHhor  . . . 
Floyd.... 
Fort  Bend 
Frankltn.. 
Freestone. 

Frio 

<jiainea ... 
Galveston 

Oarzu 

Gillespie  . 

Gollod 17 

Gonzales 57 

(Jrav  

Grayson ;     25 


50 


Greffg I      2 

Grimes '      C 

Guadalupe ;      43 

Hflle : 

Hall 

Hamilton '      IT 

Hnnsford .........< 

Hanleman ; 

Hardin ,      •• 

Harris ;      45 

Harrison » 

Hartley 

Haskell | 

Hayes  i      O 

HeiiMihill '"V 

IIen«ii-rdon ,      *^ 

Hidaljjo j      « 

Hill  .  ....^ I    a 

Mixkley 

llrMXl     » 

Hopkins .^....       « 

Houston •• 

Howard 

Hunt j      2* 

Hutchinson 

J»ck «* 

.Jackson  [      J* 

jMHi»«r    ^* 

Jct)erM>n 5* 

Jolinson 

Jones 

Karnes 

Kaufman 

KendaU 

Kent 

Kttrr    • 

Kimble 

Kiu«.... 

Kinney 

Knox 

Lamar 

Lamb .' 
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T  KX  AS— Continued. 


Countien. 

Per' 
cent. 

Conntiea. 

Per 
cent. 

Counties. 

Per 

cent. 

TrMnpvas  >....*<<,<..*.. .^^ 

02< 

7  ' 
49 

7i 

64.1 
65, 

20  I 

NUecea  .................. 

8ft 

Stonewall 

LaSaUe 

(^hlltree 

Swisher 

'jivace....... 

Oldham .... 

Tarrant 

27 

Lre 

OmniBP   -..  .............. 

37 

73 
56 

Taylor .••...'....•... 

87 

Lmd 

Palo  Pinto 

Terry .% 

Llbertr 

Panola            ........... 

Xhrookmorton  ........... 

Limeatone  ................ 

Parker 

Tltua 

72 

LipacoDib.... 

Fam\er... 

Tom  Green 

LiT«Ottk 

31  1 
65 

Penos 

Travis 

43 

T^p«       :: 

Polk • 

50 

Trinity 

67 

Lnbboek 

Pntt«r .^   - 

Tyler 

Upshur 

Uvalde 

Van  Zandt » 

H4 

Lynn 

....'.  1  Pr^Ainl 

13 
57 

71 

KbCollecb 

Bainn 

10 

^iCnT/fimaii 

BandaU ..•••... 

70 

McHnUeii 

Red  River 

01 
3 

Vietorla • 

9 

Mkdiaon 

75] 
68l 

R^ftiglb 

Wnlker , 

71 

Wuion 

Robeita 

Waller 

41 

MSirtin ...  ^ ............... . 

Bobertaon 

Rockwall 

49 
28 

Washington 

Hd 

Sifl^:::::;::::::;:;::;;: 

41 

19 

1 

Webb.. 

50 

Ibrtamrda...'. 

Runnels.. .....••. ...«•••. 

Wharton.. ....•••. 

38 

iftTwtek ..::.:...!......' 

Kusk 

0» 

80 

74 
70 

Wheeler 

47  1 
W 
57  1 

Sabine 

Wichita 

4 

Meoant 

San  An jHiA^iB^* 

Wllbarffcr 

Milan 

San  JacTnto 

Williamson 

20 

HitcheU 

San  Patrteio 

Wilson ..... 

C3 

MoDtacne 

44  i 

76 

San  Saba 

45 

Wise *... 

01 

Montsomenr..... -. 

Scarry 

Wood 

72 

MoS?!?^!?:..:::;::::;:::; 

Shackelford 

1 

78 

Yoakom 

MoRia 

75| 

Shelby 

Yonnjf' 

03 

Hatiey 

Sherman 

Zaitata 

39 

28    ; 

90 

Smith 

02 
08 

Zavala 

22 

Nararno •••.......... 

SemerveU 

Xawtov.. ...... ........... 

StArr 

59* 

Total 

44 

xour.;:;:::::::::::::.;; 

StAnliAna 

1         *^ 

UTAH  TERRITORY. 


Beaver..... 

1  Morsan ' ' 

Uintah 

Utah 

R^Kidfr  , 

.:.;;: :  Piuto^.:::;::::;:::::.:::i;;;.;;! 

Cache 

Rich ; 

Wasateh 

Washinjcton 

Weber : 

i         2 

DiTis 

Salt  Lake 

1 
10 

...... L..k.. 

Bberv 

San  Juan 

1           1 

Stt!!.:::::::;:::;;;:::::. 

1      San  Pete 

Total 

Joab. ........ •«...... 

,   Sevier 

Kane ...- 

4  '  Snmmtt 

mhkT±. 

1;  Tooelo 

t 

VERMONT. 


AdflisoB 

27 

.'{7 

21 
20 

Grand  Isle 

10 
40 
20 
40 
20 
37 

WJndham 

Windsor 

Total 

"0 

liwuiiiiKtt>n 

Lamville 

<sledoiRa 

.  Orange 

CMitendrn 

!  Orleans  ......••••........ 

31 

Sitex 

'  Rutland*. 

Washington 

Kranklin 

47 

37 

"2 

7a 

36 
4<^ 
40 
49 

81 

n« 

70 
4G 
52 

VIRGINIA. 

AnmmK-k 

1 
Rnchftunn  ............... 

91 
48 
41 
40 
60 
49 
40 
45 
21 
65 
30 

ai 

48 

Elisabeth  City 

O-j 

AHjemaile 

Huckinvham  ............. 

*  Essex 

Fairfax '.. 

.'{(» 

AWxRiMlHa 

( 'flmpboli 

39 

AiTv.'haMy 

■Amelia  .\ 

Caroline 

Fnnouier............ 

23 

1  Carroll 

FloTd 

TK) 

AflliitTH                    

C'liarlcn  Citv    . 

Fltivnnna  ................ 

45 

A'|>fMiniHfiox 

1  Charlotte 

Franklin 

40 

Ao'^iiHrn 

1  (■liefltertleld 

Frwloriok. 

45 

Hrll, 

t  (Marko 

ones 

&:• 

lUlfonl 

Craig 

01oiic<>st««r 

4K 

Hlaoa 

'  CiilDoner  ................ 

Ooochland ....•••. 

3U 

KatHoiirt 

(^iihiborland 

1  Dlawiddie 

Oiavson  .  ..  ............ 

55 

il^ttswieki'lj;;*.!..'./.'... 

i  Uroene*  .■•■••••••■••••«•■ 

48 
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yiIU;iNIA--Coutmaed. 


Countiea. 


•  cent 


Conntiea. 


Greensville  ..... 

Halifiaz 

Hanover 

Henrico. ........ 

Henry ^. 

Hiffhlaad ., 

iBleof  WlKhft.., 

James  Citv 

King  and  Qneen 
King  George .. . 
KingWiUlam... 

Lancaster 

Lee 

Loodoon 

Louisa 

Lnnenbnrg 

Hadison..! 

IMattiiewB .  • . .  • . 
Meoklenborg  .. 
Middlesex..:... 
Hotitgomery.... 


Nansemond 

>i'elson 

KewKent 

Norfolk 

Northampton  . . . 
Northnmoerland 

Nottoway 

Orange 

Page 

Patrick 

Pittsylvania  .... 

Powhatan 

Prince  Edward. . 
Prince  George... 
Princess  Anne.. 
Prince  William . 

Pulaski 

Rappahannock.. 

Richmond 

Roanoke  

Rockbridge 


Per 

cent. 


02 
47 
52- 
62 
40 
49 
89 
34 
47 
83 
41 
43 
36. 
47 
80 
46 
46 
31 
43 
45 
46 


Counties. 


Rockingham ... 

RoBseU 

Scott 

Shenandoah .... 

Smyth 

Southampton. . . 
Spottsylvania .. 

Staffoid 

Surry 

Sussex 

Tacewell 

Warren 

Warwick 

Washington  ... 
Westmoreland . 

Wise 

Wythe 

York 


Ber 

Dcat 


Total. 


2a 
61 
54 
41 
52 
41 
5S 
53 
49 
45 
CS 
39 
22 

47 
4« 

SO 
45 
» 


WASHINGTON  TERRITORT. 


Chehalls •••• 

63 
65 
64 
2 
60 
34 
71 
66 
05 

Klikitat 

Lewis 

16 

62 
85 
89 
89 
57 
52 
69 
8 

Stevens  .........••••.•.— 

Thurston 

Wahkiakum .. 

Walla  Walla 

Whatcom 

Whitman ^ 

Yakima ^ 

i          Total ^ 

(^rlallam  ............. ....rr 

4t 

Clarke 

Mason 

SI 

Columbia 

Pacific. 

5 

Cowllta 

PiOKO 

fTt 

Island 

San  Joan 

1 

Jeflferson... •••............ 

.sir  Amatil^,. .,,-,-„--,,- 

4 

King 

KItMn ...... 4 

Spokane..... 

t\ 

WEST  VIRGINIA. 


Barbour..... 

43 
25 
85 
69 
28 
49 
74 
75 
64 
70 
71 
61 
73 
63 
28 
76 
28 
60 
15 

Kanawha 

70 
49 
73 
89 
89 
85 
39 
48 
70 
63 
34 
50 
60 
71 
16 
77 
53 
70 
55 
1 

Putnam.........^ 

Raleigh  ...••....•.•■.•.•.. 

RMidolph ^ 

Ritchie.....^...*. 

Roane ^ 

Summers......^.. 

G 

Berkeley 

Lewis • 

73 

Boone..... 

Linoohi 

77 

Braxton... ....••. ......... 

Logan... 

61 

Brooke 

McDowell 

65 

Cabell 

Marion 

71 

Calhoun... ......  •...•..... 

M«^r*ball 

l^aylor ^ 

Tucker ^ 

Tyler ^ 

XJpshttr  .a.....^.... ...••• 

Wayne ^ 

Webstef  -  -     — 

33 

Clay .^ 

Doddridge 

Mason......... 

Merced.. .........a....^.. 

77 
44 

i'ayette 

Mineral 

49 

Gilmer 

C 

Grant — 

Monroe .1 

Morgan 

fe4 

Greenbrier  ................ 

Wetcel......  ^ 

Wirt  ....••.^••. ......... 

Wood  .......«..•.••.•.•... 

Wyoming...^....-. 

Total..*... ........... 

60 

Hampshire.... 

Nicholas 

C 

ITpflfock  ..a............... 

Ohio 

4^ 

Haidv 

Pendleton 

75 

Harrison .................. 

Pleasants 

Jackson................... 

Pocahontas 

11 

Jefferson....  .........••■• 

Preston 

WISCONSIN. 


AllamS  ...1.«-r.,..-Tr-trr.- 

48 

Dodge 

12 
41 
27 
29 
23 
15 
82 
21 
18 
36 
28 
14 
88 

Kenoeha«, ....... .••••.... 

KewanFlM 

La  Crorae  ................ 

LaFa'/etle -.. 

Lan|^  ade. ...... ........••• 

10 

Ashland           .,,^.^— ^,., 

Door!...y"....;r..;..... 

44 

46 
73 
38 
25 
52 
30 
4C 

:,9 

23 

Douglas. 

4i 

Bayfield 

Dunn  .................... 

M 

Kftu  Claire 

» 

Buffalo 

Kond  dn  I^ao  ............. 

Linoo  In 

ManitvwoQ.  _..... .•••..- 

e 

Burnett  ...•...••••••. 

Grant t.. 

S3 

(^slnmet... ...... ......... . 

Green 

Marat  boB ...... 

Marirutto 

Harq  oette  ..i..... 

MUw  Mikee...,....^ 

Moni  ne  .....«#•••....»•' 
Ooon  |o ...... ^. .•«••••••• 

Chlnnewa ....... ........... 

Green  Lake 

» 

(^lark. I.. 

Iowa...... ....•..•• ...... 

43 

Columbia 

'  Jackson. ....... .........*. 

U 

('rawfotd.. 

22 

'  Jefferaon 

9 

Dane 

]  Jnneau.. 

m 
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WlSCOKSl  N— Continued. 


.     Counties. 

ivi              CO""""- 

cZ.^               counties. 

Per 
cent 

OntafAinid 

33      Rock 

14 
15  ' 
40  . 

Washinirton 

2G 

Oxaoiioe 

21      SalntCroix 

Waukesha 

18 

pM>ni ..,...,, 

35  '  Sauk , 

Waupaca 

50 

Pii!rce 

38  '   Shawano 

70 
26 
89 

Waushara..... ........... 

40 

Polk 

64      Sheboycan - 

Winnebago .'..... 

14 

Pwrtase  --- i 

47      TRTlor? 

Wood 

G4 

Price 

93     IVeiupealeau 

Total ...•• 

Kaclne 

11  i   Venion    

31 

BicfalAnd 

62      AVahvortli '... 

17  1 

ll 

WYOTVfTXO. 

Albany 

1  Johnaon 

1 
1 

XJlntah 

Oarlion    .    . 

......I   Fiftraniio...... ....  ...  .. 

Total    

Crook  

1   Sweetwater .............. 

AGRICULTURAL  PRODUCTION  FOR  AMERICAN  CONSUMP. 

TION. 

It  is  a  truth  that  escapes  recognition  by  multitudes  of  the  American 
people  that  the  products  of  the  agriculture  of  this  country  are  mostly 
coiisume<l  at  home,  and  it  is  a  ceitainty  that  this  will  be  the  case  in  the 
future.  Our  agriculture  is  primitive,  even  crude,  on  a  large  proportion 
of  its  area.  Miere  is  a  want  of  harmony  in  the  distribution  of  crops, 
which  a  higher  culture,  with  time  and  experience,  will  cure.  There 
is  too  much  area  devoted  to  some  crops,  too  small  a  rate  of  yield  upon 
that  area,  and  too  little  breadth  to  other  crops.  Were  it  the  result  of 
climatic  difficulties  or  other  natural  hindrances,  it  might  not  be  wise  to 
seek  to  change  these  crop  relations.  But  with  a  continent  for  indus- 
trial exploitation — almost  a  world  in  itself— it  is  rank  stupidity  to  as- 
sume that  the  necessiti  es  of  a  great  people  in  consumption  of  all  products 
grown  in  temperate  climates  cannot  be  supplied  from'  the  resources  of 
home  soil  and  labor. 

Our  production  in  certain  directions  has  been  excessive.  While  pop- 
ulation doubled  in  twenty-seven  years,  the  wheat  area  doubled  in  fif- 
teen. There  were  four  millions  of  farms  in  1880,  and  but  two  millions  in 
1860.  The  maize  crop  of  one  year  is  equal  to  the  product  of  four  years 
in  Europe.  The  supply  of  wheat  per  capita  was  only  4.33  bushels  in 
1849,  5.5  in  1869,  7.46  in  1869,  and  9.2  in  1879.  We  might  produce  20 
bushels  p.er  capita,  but  it  would  be  folly  to  do  it.  The  area  in  wheat 
is  now  39,475,000  acres,  and  12,000,000  acres  are  cultivated  in  excess  of 
the  wants  of  the  country,  the  produce  of  which  must  be  sold  ^road, 
mainly  in  Liveri)ool^  in  competition  with  the  grain  of  Russia,  of  South 
Americsk  of  Australia,  and  of  India.  It  is  sent  1,500  miles  by  land  and 
3,500  miles  by  sea,  and  from  California  more  than  half  round  the  world, 
to  compete  with  the  half-civilized  fellahs  of  Egypt  and  the  slavish  ryots 
of  India.  It  is  a  comi>etition  unworthy  of  American  freemen,  and  ut- 
terly unnecessary,  being  caused  by  bad  calculation  in  the  distribution 
of  crop  areas,  for  while  we  export  one-third  of  the  wheat  production, 
we  import  one-seventh  of  all  the  barley  consumption,  and  $100,000,000 
Worth  of  sugar  at  foreign  valuation,  which  brings  $150,000,000  in 
our  local  markets  in  addition  to  the  costs  and  profits  of  refining  here. 
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This  iiuM)uality  of  production  in  tbe  result  of  temporary  conditions, 
which,  it  is  hoped,  the  good  sense  and  correct  judgment  of  fonnerB  will 
i^einedy  in  the  early  future.  Tlie  pioneer  settler  is  far  less  a  farmer  than 
a  speculator.  At  present  be  is  engaged  in  a  land  speculation,  ^pro- 
priating  acres  from  an  unoccupied  domain  to  bequeath  to  posterity, 
possibly  a  little  reduced  in  productiveness,  but  certainly  largely  en- 
hanced in  price.  And  he  finds  it  convenient  to  grow  wheat  year  after 
year,  till  the  weeds  choke  out  all  growth,  with  little  labor  and  no  cultt* 
vation,  to  get  the  ready  cash  with  which  to  construct  houses  and  bams, 
build  fences,  buy  plows  and  reapers,  and  more  cheap  land.  At  a  later 
day  the  pioneer  or  his  successor  will  be  quite  as  progressive  as  tbe 
advanced  cultivator  of  the  older  settlements. 

It  is  conceded  that  we  might  possibly  produce  a  surplus  of  bread- 
stufifs  sufficient  to  feed  two  or  three  small  nations  of  Europe,  but  that 
it  would  be  both  impolitic  and  unprofitable  to  do  it.  We  have  both  the 
land  and  the  labor,  but  prefer  to  have  a  wiser  distribution  of  labor  io 
production.  Doubtless  our  customers  in  Europe  would  find  it  profita- 
ble if  unequal  distribution  of  productive  effort  should  produce  a  great 
surplus  of  cotton,  wheat,  maize,  or  meat.  Not  many  years  have  elapsed 
since  cotton-growers  were  comi>elled  to  accept  $45,000,000  less  ibr  a 
crop  of  four  and  a  quarter  million  bales  than  they  received  for  the  pre- 
ceding crop  of  three  million  bales. 

The  facts  of  industry  and  wealth  in  history  of  nations  show  that  gen- 
eral thrift  and  national  wealth  do  not  depend  on  numbers,  but  upon  a 
wise  distribution  of  productive  forces.  Labor  that  is  inharmonious  and 
unequal  in  its  distribution  among  tbe  industries  is  unremunerative. 

If  nearly  all  workers  are  in  agriculture,  there  may  be  abundance  of 
food,  and  but  few  other  comforts  or  appliances  of  civilization,  and  little 
money  to  procure  any.  Agricultural  nations  are  proverbially  poor.  lu 
India  70  per  cent,  are  engaged  in  agriculture,  yet  its  prodnots  have 
been  estimated  at  a  value  of  $8  per  capita;  in  this  country  44  per  cent 
are  so  engaged,  and  agricultural  prcduction  averages  964  tor  eveiy 
man,  woman,  and  child  of  the  population.  So  it  is  everywhere  in  Europe 
as  well  as  in  less  favored  quarters  of  the  globe. 

Should  we  so  unequally  distribute  labor  as  to  be  compelled  to  sell 
grain  to  buy  dry  goods,  there  is  a  bar  to  the  disposal  of  a  large  surplus 
in  the  fact  that  few  nations  can  afford  to  buy,  or  pay  for  if  bought,  except 
to  a  very  limited  extent  Fifteen  years  ago,  when  our  export  of  grain 
was  far  less  than  at  present,  less  than  three  per  cent,  of  our  wheat  sur- 
plus went  to  all  other  countries  exclusive  of  Great  Britain  and  her  de- 
l)endencies. 

Again,  while  our  agricultural  surplus  is  greater  than  that  of  any  other 
country  on  earth,  it  is  insignificant  compared  with  the  volume  "of  our 
consumption.    We  export^  in  1883  products  valued  at — 

Three  hundred  and  aixty-two  million  doUurB,  and  the  same  year  bad  to  pay  fram 
this  snm  two  hundred  and  forty  millions  for  food  and  drink  imported,  beside*  Iargi« 
additional  sums  for  transportation  and  commissions.  AVhrn  we  remember  that  tbcw 
exports  are  reckoned  in  sea-board  prices,  and  that  farm  prices  are  only  half  or  tw«v 
thirds  as  much,  the  difloreuce  between  shipments  and  receipts  is  nai rowed  down  to  s 
sum  that  is  small,  if  not  insignificant,  oomparc<l  with  the  value  of  the  homo  consiini|i- 
tion.  After  paying  for  imports  of  food  and  beverages  with  exports,  it  is  fonnd  thai 
only  2  or  3  per  cent,  of  a  net  surplus  of  material  for  subsistonce  is  left,  and  that  is  ait 
exceptionally  large  national  showing.  Other  countries  balance  far  more  nicely  their 
little  exchanges  of  food  products.  Nations  must  l>e  indei>endont  in  the  matter  of  sub- 
sistence or  risk  their  very  existence.  We  cannot  depend  on  £nrope  for  a  market  for 
our  farm  producte.  There  must  be  such  dintri  button  of  labor  here  that  the  filmier  can 
get  a  fair  price  for  his  productions  without  hawking  tbem  around  the  world  to  be 
eaten  up  by  an  army  of  carriers  and  forwarders. 
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Our  oottou  its  exceptional.  We  produce  ueiirly  two-third»  of  all  pxiwu 
in  the  world,  aud  find  it  profitable  to  supply  fiber  for  the  spindles  of 
Europe.  We  coo8uine*a  third,  and  shall,  ere  long,  luannfacture  one- 
halfy  and  should  ultimately  use  two-tbirds  in  domestic  manufacture. 
Bat  in  cotton,  in  food  products,  and  all  other  exports,  the  exi)ortation 
is  bat  one-twelfth  of  the  production. 

We  can  produce  a  surplus  by  neglecting  i)roduction  in  other  diree- 
iiouBj  bat  we  cannot  sell,  if  produced  beyond  a  limited  quantity,  and 
then  only  by  accepting  the  prices  that  our  customers  choose  to  give. 

The  importance  of  home  supply  of  home  wants  can  scarcely  be  over- 
estimated. 

The  domestic  trade  of  a  country  [as  I  have  heretofore  written]  is  always  the  prin- 
cipal commeroe.  In  this  coantry  the  foreign  trade  prohably  represents  scarcely  |1  to 
ISO  of  the  grand  Yolume  of  mercantile  transactions.  It  might  be  leas  without  the 
slightest  inconyenience  to  a  human  being,  the  importer  alone  excepted.  With  an  area 
bonnded  by  the  two  great  oceans  of  the  globe,  and  touching  the  domain  of  everlast- 
•  ing  ice  on  one  side  and  that  of  tropical  temperature  on  the  other,  there  is  little  need 
to  go  beyond  its  bounds ies  fbr  anything.  This  continental  area  includes  a  range  of 
elevation  occupied  in  asrioulture  of  7,0(K)  feet,  giving  variety  of  climate  and  produc- 
tion without  regard  to  latitude.  North  Carolina  and  New  Hampshire  have  a  range  of 
6,000  fbet,  and  Califbmia  still  greater  difference  of  altitude.  North  Carolina  produces 
rice  and  wheat,  figs,  and  apples,  and  can  supply  both  ice  and  sugar  for  its  insidious 
yet  popular  potations  of  peach  brandy.  The  productions  of  the  United  States  range 
from  lichens  to  lemons,  and  include  the  fruits  of  all  zones,  from  gooseberries  to  guavas. 
With  these  resources  of  soil  aud  snn^  of  coal  and  iron,  of  gold  and  silver,  of  water  for 
transportation  and  for  power,  of  mind  and  muscle,  of  skill  and  genius,  how  stupid  the 
foUy  of  desuetude,  how  abject  the  shame  of  inanity,  how  injurious  the  crime  of  idle- 
nen.  To  go  thousands  of  miles  for  that  which  we  can  produce  firom  our  surplus  labor 
would  be  burning  the  candle  at  both  ends  and  drifting  into  the  darkness  of  national 
poverty. 

Oar  population  doubled  in  twenty-seven  years  from  1853.  It  is  esti- 
mated that  it  will  double  again  in  thirty  years  from  1880  to  1910.  Then 
100,000,000  of  people  will  be  fed  and  clothed.  Will  there  be  no  further 
increase  f  It  may  not  be  practicable  to  indicate  the  time  when  popula- 
tion shall  again  be  doubled,  and  again.  The  probability  is  strong,  how- 
ever, that  400,000,000  people  may  exist  within  the  present  limits  of  the 
United  States,  if  not  within  one  hundred  years,  quite  reasonably  within 
two  oenturies.  Where  will  American  production  then  find  a  market 
for  its  crude  products  of  agriculture  if  not  at  home  f 

INTERNAL  AND  EXTERNAL  COMMEROE. 

Oomi>ared  with  the  domestic  demand,  the  foreign  is  ntterly  insignifi- 
cant, either  for  agricultural  or  manufactured  pi^diicts.  The  foreign 
trade  has  received  a  recognition  in  the  public  mind  far  beyond  its  rela- 
tive importance.  Until  recently  our  exports  of  merchandise  faUed  to 
yield  money  enough  to  pay  for  imports,  and  the  production  of  our  mines 
went  to  pay  the  balance.  In  forty  years  of  the  last  half  century  only 
nine  had  a  balance  in  favor  of  imports  ^  in  the  last  ten,  owing  to  crop 
faQures  in  Europe  and  extension  of  crop  area  on  millions  of  acres  of 
land  given  away  to  native  and  foreign-bom  citizens,  the  balance  has 
favored  exports.    The  comparison  is  as  follows : 

1835-1874— excess  of  imports $1,579,829,806 

1875-1864— excess  of  exports 1,360,482,467 

During  the  fifty  years  exx)orts  were  in  debt  to  imports  $219,347,339. 
So  we  have  failed  by  that  amount  to  produce  enough  for  home  con- 
sumption. Bnt  our  deficiency  is  far  greater,  because  the  values  of  im- 
ports ai^  known  to  be  understated,  and  they  are  always  the  value  at 
foreign  i)orts,  ujion  which  the  cost  of  freights  and  commissions  must 
aocme. 
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To  pay  for  this  excess  of  imports  our  gold  and  silver  must  be  used; 
and  the  excess  of  such  exports  over  imports  in  fifty  years  amounts  to 
$1^068,561,548.  So  the  excess  of  these  payments  over  the  apparent  in- 
debtedness from  excessive  imports  of  merchandise  is  $849,214^209,  an 
average  draft  of  $16,984,284  per  annum  for  the  entire  period.  It  is  trae 
that  immigrants  bring  mopey  and  other  effects,  which  add  to  the  wealth 
of  oar  country,  and  fiEur  more  than  balances  the  above  deficiency.  The 
£Eket  remains,  nevertheless,  that  the  domestic  production  of  the  United 
States  fails  to  equal,  by  a  very  small  difference,  the  consumption  of  the 
United  States. 

This  matter  is  uiiderstood  by  intelligent  publicists  in  this  country, 
and  is  seen  in  its  true  light  by  enlightened  foreigners,  who  admit  that 
nations  must  be  self-supporting  if  tiiey  would  live  at  all,  and  that  the 
domestic  trade  of  every  country  must  dwarf  to  insignificance  its  foreign 
commerce.  The  apparent  exception  of  Great  Britain,  which  occupies  a 
peculiar  and  isolated  position,  is  not  an  exception,  because  of  the  pos- 
sessions of  Englishmen  in  British  colonies  all  over  the  world,  and  in  all 
other  countries,  especially  the  United  States.  The  imports  of  that 
country  are  largely  dividends  and  profits  on  foreign  investments,  and 
are  thus  practically,  in  a  peculiar  sense,  domestic  trade  as  well 

The  gndn  supply  will  hereafter  be  in  larger  proportion  for  domestic 
consumption,  the  cotton  demand  will  continue  to  move  in  tiie  direction 
of  larger  domestic  manufactures,  and  the  pork  trade  will  be  in  larger 
proportion  consumed  at  home.  These  three  products,  which  ahnost 
monopolize  the  export  trade,  have  all  he&a  the  result  of  undue  stimula- 
tion, of  a  disproportionate  distribution  of  farm  labor  and  crop  areas, 
while  other  products  needed  for  consumption  have  been  unnecessarily 
scarce  and  high.  The  excess  of  wheat-growing  has  brought  prices  to  a 
ruinous  point  when  sound  grain  can  be  bought  in  Dakota  for  40  cents, 
and  again  in  London  for  a  dollar  a  bushel.  It  is  down  close  to  India 
rates. 

It  is  not  desirable  that  cotton  or  wheat  should  be  neglected,  or  sub- 
stituted abruptly  by  other  crops.  All  of  the  former  that  the  world  re- 
quires should  be  furnished,  hereafter  as  heretofore,  largely  by  this 
country,  but  the  most  of  it  should  and  will  be  manufactured  here, 
very  largely  on  the  borders  of  the  cotton-fields.  But  it  is  very  cer- 
tain, that  twenty-five  dollars  worth  of  cotton  per  head  will  make  no 
community  rich ;  it  is  not  less  cotton  that  is  wanted,  but  more  of  some- 
thing else.  The  wheat  specialist  is  still  less  excusable  for  neglecting 
other  farm  products.  We  have  an  advantage  of  the  world  in  cotton 
production,  in  soil  and  climate  especially  suited  to  its  growth ;  we  have 
none  over  many  other  countries  in  wheat  production,  except  in  agricolt- 
ural  implements.  The  crudest  of  agriculture  produces  as  mvLck  per 
acre,,  the  most  skilled  twice  as  much.  The  cheai>est  of  labor  competes 
in  its  prodnction,  and  our  acceptance  of  the  competition  is  a  confession 
that  we  lack  the  enterprise  or  the  skill  to  produce  what  we  need  more 
and  buy  at  higher  cost.  Yet  we  should  rearrange  our  crop  areas  slowly 
and  judiciously,  producing  all  the  wheat  required  for  home  consump- 
tion, some  to  give  to  starving  foreign  peoples  in  an  emergency,  and  a 
small  surplus  for  sale  whenever  something  more  than  starvation  prices 
are  offered  for  it.  Half  the  present  area  in  wheat  should  produce  all 
the  present  product;  when,  with  rotation  and  intensive  culture,  an 
equal  or  greater  value  would  result,  from  the  spperior  cultivation  of 
other  crops  in  the  remaining  half,  and  the  net  profit  might  be  foorfbld 
the  present  gain.  It  is  a  more  profitable  distribution  of  crops  that  is 
wanted;  it  is  greater  variety,  larger  aggregate  quantity,  greater  indi- 
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Tidaal  and  far  greater  total  yalac,  and  better  returns  for  the  feumer's 
labor  t^t  are  desired;  more  home  consumption,  and  export  of  tibie 
crumbs  that  fall  from  the  home  table. 

The  inevitable  deduction  from  these  flEUits  is  that  American  agricult- 
ure can  prosper  only  with  an  American  policy,  which  shall  produce  ite 
own  suppUes,  feed  its  own  people,  and  enlarge  the  proportion  of  its 
workers  who  are  outside  of  agriculture  and  dependent  upon  it  for  food 
and  material  for  &brication.  It  teaches  that,  instead  of  overproduction, 
we  have  consumed  more  than  has  been  produced  in  value  but  not  jn 
quantity,  excepting  the  lowest  prices  of  the  world  for  two  or  three  pro- 
ducts of  overproduction  and  paying  high  rates  for  products  not  pro- 
duced in  suffiicient  quantity.  The  more  we  buy  abroad  the  less  of  man- 
n&ctured  products  we  produce  at  home,  while  farmers  increase  and 
fieunn  products  cheapen  from  decline  of  home  markets.  It  is  a  suicidal 
ix>licy  to  sell  and  export  the  soil  in  raw  products  of  agriculture. 

SURPLUS  PRODUCTS  OF  AGRIOULTURE. 

Fifty  years  ago  there  was  only  a  fturth  of  the  present  population. 
The  wants  of  the  larger  number  are  now  more  liberally  suppued  than 
ever  were  the  limited  requirements  of  a  more  primitive  mode  of  living. 
The  use  of  labor-saving  machinery  and  appl^ces  has  enlarged  and 
cheapened  production ;  and  the  surplus,  which  is  sent  to  foreign  coun- 
tries, is  not  only  four  times  as'  much  as  in  1830,  but  is  thirteen  times  as 
much.  The  agricultural  exports  of  1883  were  619,269,449,  and  the  aver^ 
age  has  been  about  that  figure  for  five  years  past 

Not  only  has  there  been  a  vast  increase,  but  the  history  of  this  prog- 
ress affords  a  lesson  in  industrial  economy  which  farmers  cannot  tdfo^ 
to  overlook.  It  illustrates  in  a  striking  way  the  necessity  of  the  great- 
est possible  diversity  in  rural  industry. 

Fifty  years  ago  unmanufactured  cotton  comprised  about  60  per  cent. 
of  the  value  of  our  exports,  and*breadstufis  and  animals  and  their 
products,  counted  together,  brought  only  a  third  as  much.  Kow, 
while  the  exxK>rts  of  cotton  in  1883  were  worth  nine  times  as  much  as 
in  1825-'30,  the  values  of 'animal  products  and  breadstufb  are  thirty 
times  as  much  as  the  surplus  of  half  a  century  ago.  The  rapidity 
of  the  increase  has  therefore  been  fully  three  tynes  as  great  as  in  the 
case  of  cotton.  Tli^  early  prominence  of  cotton  in  our  exports  was 
phenomenal.  In  ten  States  extension  of  this  one  industry  became  an 
absorbing  passion,  dominating  agriculture,  society,  and  politics.  All 
other  agriculture  was  dwarfed  in  this  section.  With  millions  of  acres 
of  wasted  pasturage,  almost  no  wool  was  grown  or  manufactured,  and 
clothing  was  bought  on  credit  at  enormous  prices.  With  millions  of 
acres  in  forests,  wash-tubs  and  ax-helves  were  brought  a  thousand  miles ; 
a  mill-log  would  not  sell  for  enough  to  buy  a  hammer-handle.  The  cul- 
tivator employed  his  horses  and  mules  during  the  spring  and  summer 
in  killing  grass,  and  in  autumn  and  winter  alternately  in  hauling  out 
cotton  and  bringing  in  hay  that  had  floated  down  the  great  river  from 
the  West.  Hogs  grew  wild  and  multiplied  in  the  swamps,  while  the 
thrifty  merchant  got  50  per  cent,  profit  on  Western  bacon. 

It  became  a  cherished  theory  in  political  economy  that  the  South 
should  produce  cotton,  the  West  hogs,  and  the  East  ^'  notions,"  and 
everything  else  should  be  brought  5,000  miles — ^ftom  Europe.  This 
continued  until  there  was  little  produced  but  cotton,  and  much  of  that 
was  mortgaged  a  year  in  advance  to  procure  the  necessaries  of  life. 

The  following  table^ftom  official  records  of  exports,  presents  the  prog- 
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resB  of  exportation  and  illnstrates  the  rapidity  of  increase  in  volnme  and 
the  wonderful  cliange  in  the  character  of  tlie  exi>ort  trade: 

Comparison  of  cotton  exports  with  those  of  hreadstuffs  and  animal  products,       , 


Y«an. 

Cotton. 

Per 

cent 

Breadstuffii. 

Per 
cent 

Animals  and 

their 

producU. 

Per 
cent 

Total 
pi[Mirt«  of 

P«T 
cent 

Total 
domeetk 
exporU. 

1830*.. 

$29,074,883 

61.7 

$7,071,767 

14.7 

$2,533,318 

5.3 

1 
$4P,0ftn,  1P4     8--MS 

|L'J»,  .•i?4. «?« 

1840*  .. 

83, 870, 307 

69.0 

13,585,926 

14.6 

3,065,710 

3.3 

9J,  548, 067  1  82.93  ,  Jll,ettl.j61 

1850... 

71, 984, 016 

66.3 

13.066,509 

12.0 

10,667,438 

9.8 

108.605,713 

M).5l 

134.900.2^ 

1800... 

101, 806, 555 

74.8 

24, 422. 310 

9.5 

20, 402. 812 

ao 

2.%.  500. 972 

81.14 

316,842.4s: 

1870... 

227. 027. 624 

62.9 

7'' 250,933 

20.0 

88, 049, 268 

9.2 

361.188.483 

7a  84 

455,30«.M1 

1871... 

218, 327, 109 

59. 3 

■  '    81,187 

21.5 

42,172,961 

11.4 

30*$.  466.  Oil 

77.07 

478,U5.2R 

1872... 

180,684.595 

49.  U 

M    «6.273 

2?.  9 

68. 678,  J44 

18.0 

36i«,  796, 625 

77.41 

476,«1.4T? 

1873... 

227, 243, 069 

50.8 

1"  743,161 

22.1 

89.605,570     20.1 

416,900.004 

77.60 

575,«7,0i: 

1874... 

211,223,580 

42.1 

K],  ^98,864 

32.2 

90.560,332 

18.1 

501, 371, 501 

70.16 

603.338.W 

1875... 

190. 638. 625 

44.3 

111^58,065 

25.9 

91.565^115 

21.3 

430,806,670 

76u05 

&60.2r.W 

1876... 

192, 050, 262 

42.2 

ru    ]81,555 

28.8 

98,434,230 

21.6 

450, 113. 515 

76.67 

SM.  917. 715 

1877... 

171.118,508 

87.2 

M  7   -06,476 

25.6 

125,679,800 

27.3 

450.  734, 148 

72:63 

632,080.854 

1878... 

180,031,484 

33.6 

t '  1 .  :77, 841 

33.9 

134,080,874 

25.0 

5:{ii.  192, 873 

77.07 

605. 740. «» 

1870... 

Il5-',304.-»o0 

29.7 

-■K'.  ::55,528 

38.5 

134,779,947 

24.7 

546,476,703 
ek\  961. 091 

78.12 

690.538,743 

1880... 

211.535.005 

80.8 

-  .'86.835 

42.0 

150, 533, 442 

21.9 

83.25 

823.946.353 

1881... 

247, 695, 746 

33.0 

-;v;,  J3-J,  519 

37.0 

175, 584, 760 

24.0 

730,394,943  :  82.63 

883.985^947 

1882... 

199. 812. 644 

86.2 

182, 670,  528 

33.A 

134. 32,{.  940 

24.3 

552,219,819 

75.31 

783, 280, 732 

1883... 

247. 328, 721 

80.9 

208,040,850 

83.f 

122,513,653 

19.8 

619,260,449 

77.00 

804.  as.  633 

*  Year  ended  September  80. 

From  1861  to  1866  breadstnfi's  realized  more  than  cotton,  for  obvious 
reasons. 

In  1878  the  value  of  breadstuffs  alone  exceeded  that  of  cotton.  The 
kingly  plant  had  been  distanced  for  the  lirst  time  in  a  fair  race.  The 
wants  of  the  stomach  were  greater  than  those  of  the  back.  In  the  three 
following  years  similar  superiority  in  the  exports  occurred.  The  bad 
harvests  of  1881,  reducing  products  and  raising  prices  temporarily, 
changed  the  relative  values  of  these  classes  of  exports  for  two  years 
past.  So  we  may  say  that  while  cotton  brought  four  times  as  much 
foreign  exchange  as  was  obtained  from  grain  fifty  years  ago,  grain  is 
now  a  more  potent  £Eketor  in  our  foreign  trade  than  cotton,  and  has  been 
worth  more  in  exchanges  for  the  past  seven  years ;  that  is,  the  exports 
of  breadstoffs  have  averaged  $208,431,511  per  annum  since  1876,  and  ot 
cotton  $202,832,465.  Thus  either  cotton  or  Bread  separately  represent 
more  than  four  times  the  aggregate  values  of  all  agricultural  exports 
prior  to  1830. 

This  comparison,  so  favorable  to  cereals,  is  no  disparagement  to  cot- 
ton,  the  product  of  an  industry  which  cannot  be  extended  more  rapidly 
except  by  a  loss  in  value.  The  experiment  has  been  tried  with  disas- 
trous results,  an  increase  of  over  a  million  bales  in  a  single  year  having 
reduced  the  value  of  tlie  crop  $45,000,000.  The  extension  can  be  p^ofi^ 
ably  made  only  by  keeping  pace  with  the  gradually  increasing  con- 
sumption of  the  world. 

Up  to  1860  cotton  far  surpassed  in  export  values  both  bread  and  meat 
products,  either  taken  separately  or  together,  and  in  no  year  did  the 
sum  of  the  latter  equal  the  value  of  the  former.  But  the  experience  of 
the  four  years  following,  when  the  absence  from  rural  and  other  indus- 
tries of  one  to  two  million  men,  and  the  necessity  for  ample  supplies  of 
bread  and  meat,  for  soldier  and  civilian,  stimulated  the  invention  and 
energy  of  manufacturers  of  agricultural  implements,  and  furnished  abun- 
dant supplies,  not  only  for  camp  and  farm  and  city  market,  but  for  ex- 
portation:  so  that  in  four  years  of  war  and  waste  there  was  exported  a 
value  of  $291,074,078  in  breadstufBs,  and  $228,912,232  in  animals  and 
their  products,  a  surplus  of  bread  and  meat  of  about  $130,000,000  per 
annum,  a  sum  greater  than  any  annual  exports  of  cotton  up  to  1856. 
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What  cares  a  coantry  of  sach  resources  of  soil  and  labor  for  a  single 
article  of  export,  however  kingly,  which  can  recoup  its  loss  in  such  a 
manner  in  a  single  decade?  During  this  period  the  total  export  of  cot- 
ton,  officially  reported  by  its  customs  officers,  was  but  124,564,772. 

Here  was  vantage  gained  which  could  not  be  lost,  and  we  find  that 
in  the  eighteen  subsequent  years  the  exports  of  cotton  have  aggregated 
$3^665,940,553,  while  the  exports  ot  grain  and  animals  and  their  prod- 
ucts— "bread  and  meat"— make  together  a  total  of  14,010,418,722. 

The  following  statement — first,  of  the  exports  of  four  years,  and  after- 
wards in  two  periods  of  seven  years  each — ^illustrates  the  cumulative 
force  of  the  foreign  movement  of  grain  and  provisions,  which  is  the 
mo6t  remarkable  ever  presented  in  the  world's  history : 


Year*. 

Cotton. 

Breadstnflik 

Animal 
prodnott. 

i80e-'oo 

708,309,481 
1.447,803.864 
1,419,827,258 

206.225,449 

738,800,228 

1,459,020,677 

116.820,432 
514.  ({56, 020 
977.496,416 

1870.'76 

lCT7-*83 • 

Totnl 

8,(W5,940,&53 

2,403,040,254 

1,607.878,468 

Taking  the  values  of  ttr'enty-two  years,  from  1861,  that  of  the  eatables 
exceeds  th  e  value  of  cotton  by  more  than  a  billion  dollars.  Cotton  may 
still  be  priucely,  but  the  realm  of  bread  and  meat  is  kinglier  still. 

The  lesson  which  these  facts  teach  is  unmistakable.  All  natural  re- 
sources should  Ih)  utilized — the  glassy  glade  for  the  dairy,  the  hill  crest 
and  slope  for  fruit,  the  bottom  lands  for  com,  tillable  uplands  for  va- 
riona  crops  in  rotation,  and  no  great  district  should  be  resected  to  one 
I>roduet,  whether  cotton  or  wheat.  Such  restriction  will  in  one  genera- 
tion lead  to  poverty  of  land  and  people.  All  natural  resources  should 
l>e  realized — the  underlying  ore,  the  coal,  lime,  kaolin,  building  stone, 
salt  springs — beneath  the  soil  as  well  as  the  soil  itself.  This  nse  of 
nature,  so  varied  and  comprehensive,  cati  alone  secure  the  full  utiliza- 
tion and  productiveness  of  labor,  and  the  highest  averaged  wealth  and 
culture. 

AGRICULTURAL  EXPORTS  OF  1883-^84. 


Statement  of  the  exports  of  agricultural  products  of  the  United  States  during  the  fiscal  year 

ended  June  30, 1884. 


Products. 


QnaoUty. 


Vilne. 


Animftls: 

Cattlo number. 

HogM do... 

Horses do... 

Moles do... 

Sheep do... 

All  otbor,  ondfoirls 

Bones,  hoofs,  homs,  horn  tip<i,  strips,  and  waste 

Casing  for  sausages. 


Eexs dozen.. 

GIqm pounds. 

Grease,  crease  s<Traps,  and  all  soap  stock 

Uxir,  and  mnnufacturen  of 

Hides  and  xklns  other  tlinn  furs 

Oils: 

Lftfd gallona., 

OthrtT  animal do... 

Pnnrisiona  (comprising  meat  and  dairy  products) : 
Beef  prodaots— 

Rprf.  canned 

liorC  fresh pounds.. 

lloef.  salted  or  pickled do..., 

Ueef.  other  cui^ do.... 

Tallow do.... 


100,518 

4«,882 

2,721 

3.743 

278,874 


205,484 
222,818 


71^008 
158.480 


120,784.084 
42.379.011 
.  641.103 
te.  091, 103 


$17,855,405 

827,480 

424.817 

400,809 

850,148 

45.282 

100.242 

499.134 

82,759 

38,386 

715^850 

640.030 

1.304,329 

504,218 
150. 118 


3.173.7C7 
li.087,a:n 

3.202,275 

87.758 

4,793,375 
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Statement  of  the  exports  of  ihe  agriciUtttral prodnuOe  of  the  United  8tate$f  #«.— Continaed. 


Prodaota. 


rrovisioiia  (compriBlog  meat  and  dairy  prodiicta)^€oiitinu6d. 

Matton poniida.. 

01e<nn*rganiie— 

Imitation  batter do.... 

The  oil do — 

Pork  prodncts— 

Bacon « do.... 

Hams — do 

Pqrk,  freab .» do.... 

Pork,  aalted  or  cared... .*. do — 

Lard .*. do... 

Poultry  and  game 

AU  otoer  meat  prodaota ^ , 

Dairy  prodacta— 

Batter ^ ponnda 

Cbeeao - do'.... 

Milk - 

Waz,beea' — ponnda.. i 

Wool,  raw • .*. do.... 


Qaantily. 


2,932,855 

1,537,6S2 
37,783,159 

341,579,410 

47,919,958 

185^417 

60,363,318 

265.094,719 


20,627,374 
112.869.576 


Total  Taliie  of  auimala  and  animal  prodneta . 


Barlay 

Bread  and  biacnlt. . 

Indian  com 

Indiaii*commeal .. 

Oata 

Oatmeal 

Ryei.. 


..bnabela. 
..ponnda. 
..bnahela. 
..barrela. 
.bnahels. 
..ponnda. 
.bnahWa. 


Rye  flour barrela., 

Wheat baaheln.. 

Wheat  flonr — barrela.. 

▲11  other  breadatnflh 

Rice barrela.. 

Total  valoe  of  breadatniTa,  4m3 

Cotton,  raw :  ^ 

Sea  Island ^ ponnda.. 

Other  nnmanufactured '. do.... 


Total  value  raw  cotton • 

Miscellaneoua : 

Broom-corn 

FruiU: 

Apples,  dried pounda. 

Apples,  greouurripe iiarrels. 

Fruita,  preserved— 

Canned 

Other 

All  other  green,  ripe  or  dried 

Hay tons. 

Honey 


51,748 
10,893 


724,955 

17.580,740 

45,247.490 

252,77;> 

1.760,876 

27.2i56,427 

6,220,206 

4,564 

70.349.012 

9,152.200 


163,519 


3.5M^8G6 
'1.858,973.664 


5,558,746 
105.400 


16.908 


Hops'. pounds.. 

Oil  cake  and  oil  meal ....do — 

Oils: 

Cotton-se'ed gaUona.. 

Lui»c«<l -— do 

Oilier  vegotalile 

See4s: 

Clover pounds.. 

Cotton do 

Tiniothv .- do.... 

Another 

Sugar  and  molasses : 

Holasaes  and  sirup! gallons.. 

Sugar,  brown pounds.. 

Tt)lncco: 

Lt'hl pounds.- 

Stems  and  trimmings do 

Vegetables: 

CmioiiH bushel.. 

Peas  and  beans do.... 

Potatm^s do  ... 

Vegetables,  canoed 

Allutlicr,  including  pickles 

Wine: 

InlM>t(les do7.en.. 

Hot  in  liottl'cH gHlIons.. 

All  other  agricultural  pnxhuts 


13,516,643 
524,847.331 

3.605.946 
72,221 


27,404,737 
5,674,560 
6,836,394 


5.906.005 
202,079 

192,130,820 
15,026,867 

60.494 
201,106 
554,613 


S.463 
83,951 


Total  value  of  misiclUueous  products. 


Talaa 


8282,(18; 

171,119 
4.QT1.SO 

33.797,490 
5.887.41:- 

11.05; 

4.74a^6M 

25,805,963 

24, 3M 

3.7S8.771 

11,683,713 

203,  OOK 

U^OIS 

3,  €75 


138^779^39; 

463;  IS 
847.  «;i 
27,648.044 

700^094 

771,471 

4.323.105 

1^«76 

^^oae.ifTg 

51,139,6!« 

846.119 

S.S70 


162,551,585 


1.160,  en 

195.854,531 


.t      197.015.104 


163. 44( 

394, 3» 
422.447 

495,143 
53,3(1 
381. 117 
309.761 
68,764 
3,28fi^2U 
7,115^155 

1.570,871 
47,698 
87,04.> 

2. 730;  813 

os^on 

370.411 
811,084 

888,966 
14,06 

17.405,254 

S0.6K! 
400.074 
374, 83* 
1.k\86*» 
lJ4,4To 

28.9:!:: 
6S.3I19 


87.860;  322 
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BKCAPirULATION. 

AqIxdaIb  and  aaimal  products ^138,779,207 

BrMd0tafG^  dto 162,554,58.1 

Cotton,  r»w ^ ^ 197,015,204 

HiMMlkoMiia  ptodnoto « 37,966.322 

Totftl  Agrleiiltiiiml  exports •... 586, 315, 318 

T«tia«zports. 724,964,852 

Per  ont.  ef  ftgrieiiltimJ  mfttter «...•• tTo 


ONTAEIO  STATISTICS. 

The  secretary  of  the  Barean  of  Indastry  of  Ontario,  Canada,  Mr.  A. 
Blue,  reports  on  the  1st  of  August  continued  improvement  of  the  winter- 
wheat  crop,  which  in  May  was  thought  to  be  nearly  ruined,  and  its  har- 
vesting in  good  condition,  plump,  hard,  and  bright. 

Equally  favorable  report  is  made  of  the  spring  wheat,  except  in  the 
northern  and  northwestern  counties.  The  estimated  area  and  product 
are  compared  with  estimates  Of  last  year. 


DseGrlptdoB. 

1884. 

im 

finiinfF  Tfb^t. .     j 

864,551 
722.410 

.BiMJUlf. 
18,47flta07 
38. 251, 187 

1,096.208 
586^410 

11,644.005 
9.726,063 

Total— 

1,586.961 

31,730,844 

1,682,616 

21.370,068 

In  some  parts  of  the  province  barley  was  short,  both  in  straw  and 
head,  in  consequence  of  drought,  but  the  berry  was  plump  and  heavy. 
Some  samples  are  discolored  by  showery  weather  during  harvest.  The 
oats  crop  promised  to  be  satis&ctory,  though  not  equal  to  the  excellent 
crops  of  last  year.  Bye  was  nearly  all  harvested  and  the  crop  was  gen- 
erally good.  Com  was  unpromising,  especially  in  those  parts  of  the 
province  where  it  is  most  largely  grown.  With  £aiVorable  conditions 
for  the  remainder  of  the  season  the  pea  crop  promises  to  be  one  of  the 
largest  ever  reaped  in  the  province,  and  beans  also  promise  well.  Con- , 
dition  of  potatoes  is  above  the  average  in  quantity  and  quality,  except 
in  Bruce  County  and  portions  of  a  few  other  counties. 

The  hay  and  clover  crops,  which  early  m  the  season  promised  to  be 
very  heavy,  were  somewhat  impaired  by  frost  at  the  end  of  May  and  by 
drought  in  June;  but  they  are  pronounced  a  fair  average  in  quantity, 
while  the  quality  is  said  to  be  excellent. 

Small  fruits  are  generally  abundant,  and  the  same  is  true  as  to  wild 
fruits,  but  most  others  suffered  so  seriously  from  the  frost  in  the  la«t 
days  of  May  that  the  crop  which  had  promised  to  be  extraordinarily 
large  will  hardly  reach  a  low  average,  except  along  the  westerly  shores 
of  Lake  Ontario  or  the  shore  of  Lake  Huron,  and  in  the  vicinity  of 
Lake  Saint  Olair  and  the  Detroit  Biver.  Of  apples — the  staple  fruit — 
there  is  hardly  half  a  crop,  except  in  the  Lake  Ontario,  Lake  Huron, 
and  Georgian  Bay  counties,  and  in  Oxford,  Brant,  Perth,  and  some  of 
the  counties  on  the  Saint  Lawrence. 

Pasture  land  was  in  fine  condition  early  in  the  summer,  and  suffered 
from  drought  in  June  and  the  early  part  of  July,  but  was  not  so  se- 
verely parched  as  to  prevent  a  prompt  recuperation  under  the  influence 
of  itte  rains  of  July. 

Live  stock  in  general  is  described  as  in  good  health  and  condition. 
33  A— '84 
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All  uuusually  large  quautity  of  dairy  produce  of  superior  quality  is 
generally  reporteiL 

Wages  in  haying  and  harvest  were  decidedly  lower  than  la£t  year. 
The  slow  ripening  of  the  crops  this  season  enabled  the  farmov  to  ex- 
tend the  harvest  through  a  longer  period,  and  this,  togetiiar  with  the 
introduction  of  many  self  binding  reapers,  reduced  the  demand  for  har- 
vest hands.  In  Western  and  Central  Ontario  the  ftveraga  wages  mete 
about  $1.25  a  day,  or  (for  short  engagements  during  the  harvest)  $25  to 
$30  a  month,  with  board.  For  the  eastern  end  of  the  province  the  rates 
were  considerably  lower,  the  average  day- wages  being  stated  at  $l,aDd 
the  wages  per  month,  with  board,  at  $18  to  $25.  By  the  year,  wages  are 
$167  this  year;  last  year,  $173;  if  not  boarded,  $257,  instead  of  $264 
last  year. 

The  following  tables  present  the  estimate  of  two  years  for  the  eoeala 
and  leguminous  crops : 


Crop. 


FaO  wheat 

Spring  wheat 

SSarley 

Oata.- 

Bye 

Peas 

Com ...• 

Buokwheaft .•^. 


Aerei, 
864.851 
7^3,410 
701. 4SS 
1,485,020 
104.141 
570.828 
174.834 
65,921 
24^877 


Buthdt. 

18.479.207 

17,860,777 

63,195,805 

1,621,667 

13,263»986 


552,953 


Aeru. 

2,096,206 
686.410 
757,156 

1.418,309 

188,111 

642.771 

214,237 

67,802 

35,907 


11.644.065 
9,7:^W 

18.414.»7 

54.573.e» 
3, 012.  MO 

Il^673,ri3 


Other  crops  are  thus  estimated  for  1888  and  1884 : 


DeioriptloB. 


1884. 


Haj  and  oLoTer  .••• 

00 - 

fMatoea  a  ■•■■•«••«••  ■■»• 
Mangel- wwsel.  ...••— . 

Canota .^ 

Taniipo  .•••«M*««.«.—i 
Paetore  .••.•••—.••—.. 
Butter«>»>  ■•■■«■•■  ■••■•■ 
Working  hoivea  •—•..« 

Breeding  marea 

TTikbroken  horaoi— •••.< 

Working  oxen •••... 

HUeb  00W8 

Store  cattle  over  two  vea 
Young  and  other  cattle. , 
Coana- wooled  ehaep. . . . . 

Fine-wooled  ehee|i 

Pigs  oTcr  one  year 

Pig»  mder  one  yeac..—. 

Turkeyi 

Geese    

Other  fiDwla 

Coarse  wool  ........—• 

Fine  wool «••• 


....acres. 

tons. 

....acrea. 
•■•..do... 
.....do... 
••«..do-.. 
....  do... 
..poanda. 
..number, 
.do. 


.do., 

do., 
.do., 


.do., 
.do.. 
.do.. 


.do., 


....do. 
....do. 
....do. 
....do. 
....do. 
.pounds. 


2,193.369 
8,944,912 
168.862 
18.341 
10,960 
104,198 
2,794,906 


803,474 
93,910 
138,569 
1.6. 7BJ 
710,519 
384,4a 
813,906 

1,590.601 
300,129 
257,711 
^tt8.447 
445,502 
540.190 

8^25hM4 


X  850.  see 

1.115,585 
101,69 
17, 2» 
11.2?« 
Mk40 


8X8M,a« 
349.  »2 
87,3^0 

17,071 
694,437 

321.  #n 

7».07S 
1,  623, 175 
24a. «» 
245.996 
060.131 
335.^1 
491,  «3 


,1» 
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ProdnoU. 


1851. 


18CL 


187L 


1881. 


1^  wheat buahels. 

later  wheal do. 


Barley. 

Orti 

Bje     

Feiee&d  beane. 

Buckwheat 

Corn ..M.. 

FoUrtoea 

Tnnipe. 


.do. 


.do. 

do... 

do... 

>>■«■. .do. .. 

do... 

do  .. 

..^...do... 


t^l 


Other  root* • do 

Gnee  andoloror  Beed**s«««»«a>a».aa.aa**.**«..do. 
Seed -^ do... 

plee .....do... 

«rfindt8 • .......do  .. 

kfMS    — poands. 

Home-made  butter  .....••.••...•■•...........  do... 

Homa'Sade  (Aeeee  .....«• do... 

FlaK  and  hemp  ...... ..••...•....•.■•.••..•••. do... 

Tobacco ......^^ do... 

Hope •••••....••.••••••....•••••....••..do... 

ICi^aiigar. do... 

Hay tons. 


^16, 260, 285 

'  1,391,615 

23, 168.  468 

869.389 

4,  483.  986 

2,  071. 352 

2, 189.  789 

14. 181. 484 

4,458.998 

500,908 

67,903 


28,212,766 

5, 090, 988 

45,6^5,768 

1. 9:i4. 583 

12, 351. 3n 

8.  648. 450 

2.6:24,100 

88, 934, 877 

2,8U3.8.'>3 

8,091,209 

182,628 


166,484 
4,886 


82,836,897 

"i"2i6.*558" 

260.262 

0, 087, 276 

1,962,236 


61,564.888 
4^601,966 


'i240,866 


;iO.  623, 851 

I  6,369.408 

11,672,479 

45. 618, 029 

1,064.358 

10, 127. 6OT 

3,801.603 

3, 805.  241 

60.706.918 

24,734.834 

8, 356. 251 

860,468 

118,644 

6,865.815 

858.  Mt 

1.126.403 

76. 17a  623 

6,140.167 

2,613,<M« 

1.695.933 

1.711.7W 

17,276.054 

8,886,800 


12,:M.817 

IZ.  749.  Cfl2 
H.fitJl.  147 

33.  (i.'VD,  094 
\t,  lE^.  320 

l(N«,  004 

841.  J19 

3.  fti«v,  sua 
102,  r4fi.  ita 

:(.  1*4,  Bf>6 

S.o£a,as3 

z  527,  oca 

9i>.^,  ::o7 

5,0^810 


KoTB.'The  retnroe  of  1671  and  1^*61  are  for  the  PraTinces  of  Ontario,  Quebec,  New  BniBSwick, 
Keiii  Scotia,  and  Prince  Edward  Island,  and  those  of  1851  for  the  first  fonr  provinces  only. 

AGEICULTXJEAL  STATISTICS  OF  GEEAT  BRTTAIlir. 
Jrea  *ui«r  crop*  t»  th«  United  Kingdom. 


Oreat  Britain. 

Ireland. 

tUnited  Kingdom. 

Oiopa»*«. 

1884. 

1881. 

1884. 

1883. 

1884. 

1883. 

Aertt. 

32,465,861 

Aerm. 

83,885,085 

Aeret, 
16,342,887 

Aer«9. 
16,151,280 

Aeris. 
47,840,977 

Acres, 
47,667,274 

Wheat - 

Barley.—..—.—.—.—. 

Jfo - 

Beaut — -^ 

Pisa....— •..•.- 

2, 677, 038 

2,168.820 

2,915.363 

47.040 

446.824 

329.645 

2, 613. 162 

2, 291. 991 

2, 975.  3H1 

60.708 

447.  934 

239.439 

69.008 

167.346 

1, 347. 395 

7,152 

7, 756 

972 

94,802 

184. 015 

1,380,871 

7,2^ 

10.250 

937 

2,760,588 

2, 846. 041 

4,276,866 

54,234 

454,839 

230,696 

2,713,283 

3,486.137 

4,870,97t 

5e,90 

468,449 

340.661 

Total  com  evopa...... 

6,484.730 

8,618,675 

1, 599, 629 

1.678,126 

10,118.364 

10,320,618 

^otidofia 

665.048 
2,027.610 
327,364 
13.587 
146,946 
407.148 

543.455 
3,028.926 
329.  937 
13.338 
140,  102 
392,821 

798. 943 
8W,  031 
*34.  512 
13. 139 
45,346 
85,443 

806,664 
306,767 
*37,  008 
f3, 436 
41,  489 
33.989 

1, 873. 835 

2,342,677 

368,981 

17,062 
192.397 
444,958 

1, 359, 726 

aSar::*..'?'*^.:::::::: 

U,  846, 216 

868.811 

17.184 

187  685 

"jarroia  ........••••.••.....• 

Cabbage,  iko..... 

Vetches.' 4m — 

429.312 

Tsftal  green  oropa .... 

8,487.763 

3. 464. 579 

1, 221. 413 

1.280,2^ 

4, 733, 860 

4,708,934 

^^lorer  and  gTasses.. ..■••... 

4. 381, 404 

16,290.820 

2. 247 

69,258 

749.699 

4,  395.  D22 

15,  065, 373 

4,317 

68,  016 

778.208 

1,  962,  730  I     1, 931, 101 

10,346,308  '  10,191,118 

89, 197  '          95. 935 

6, 892, 402 

25,667,206 

01.444 

69,259 

773,642 

6, 371. 799 

Pennaneiit  pasture ......... 

25, 2m,  620 
100,262 
68,016 

Pwx     ...................... 

Hops 

Bsnfhllow 

*28,660  1         24,698 

803,226 

Total  acreage 

20.493,428 

20,311,831 

12,421,795     12,242,852 

82,998,863 

83,681,823 

•Indudinf  baet-root     tinolnding  parsnips.     I  Including  the  Isle  of  Man  and  Chaiinal  Xflandai 
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Greet  BritaiiL 

Inleod. 

tUaitedKiafdooL 

DoooriyHM. 

1884. 

1883. 

1884. 

1888. 

1884. 

188B. 

HonMt 

Kumber. 
990,490 

428,887 

Number. 
996,073 

415,623 

Num!ber. 
1    480,846 

478;  912 

yumher. 

1.904,515 

■ 

ToOftlhoiMi. .•.•..... 

l,414,8n 

1,410.696 

480,846 

478,912 

1.904,615 

1,818,745 

Cattle: 

Hlloheowt 

Other  oftttis 

2,390,863 
8,878,278 

2.806,082 
8,666^697 

1,856,468 

8,766,812 

1,401,672 
2,604,849 

3.764,908 
6.657.859 

8,724.5a 
6,873.415 

ToUlosttle. — ...... 

6.269,141 

6,962,779 

4, 112;  267 

4, 096;  021 

10.423^762 

10LQ87.M3 

Bheept 

One  year  old 

Uttdnroneyeiffolid..... 

16,884.868 
9.683,491 

16,948,687 
9,119.604 

2,027.072 
1,216,600 

1.964,612 
1.234.486 

18.448,186 
10.928,601 

17,96^117 
M;  881.173 

Totolahe^........... 

26,068,364 

25,068,271 

8.243.672 

8.21^098 

29,876,787 

28;847.S« 

Plo*  .^.....M.*........... 

2,684.381 

2,617,767 

1.306.196 

1,861.990 

8,906.206 

3.««,4» 

Pvroltiy:* 

600,770 

888,813 

2,868,800 

12;803.688 

706,667 
1.888.618 
2.6181680 
7.687,438 

796;  187 
2,052.872 
^886^  847 
7.697.024 

1,210.843 
2,783.237 
6,006,711 
19,948,958 

............ 

Dnoka .«......... 

****  ' 

^ 

Fowla ^ 





Total  pooHiy .,.. 

16,061,012 

12,746,048 

18.882,480 

28.044.218 

•Wtth  the  ezoeption  of  thoee  for  Irelaod.  the  nnmben  of  |ilgs  and  Donltty  are 
In  towns,  and  by  oottaaers  with  leas  than  a  quarter  of  an  aore  of  land, 
tlbolaalng  the  lale  m  Man  and  the  Channel  lalanda. 


ezolnalre  of  thoeekipl 


AUSTEALASIAN  STATISTICS. 

WEGBAT,  1888-'8i 


Colony. 


wheat 


Groea  wheat 
yield. 


ATeeafe 


Deoevbtr 
8t,18Bt 


Viotoria 

8onth  ▲aatn^..— 

New  Zealand 

Kew  Sooth  Walee.. 

Taamanla .. 

Weetera  AnatraUa . 
Qoeenaland 


Aeree, 

1,084,841 

1,846,176 

877.706 

290,000 

41,801 

22,718 

10,494 


BiuhOt. 

15,061488 

14.648.280 
9.827.186 

4.845,000 
732,718 
248,800 
146.762 


18.89 
7.83 
20L02 
14.98 
17.74 
ILOO 
18.80 


80^29 

6I7.7W 
817,4fll 

80.781 
248;  3» 


Total  1888-*84  .—...— •»••< 

Total  188>.'88 


Inereaoe  1888-'84 . 


8.672,736 
8.484.005 


46.014,174 
81,768,096 


12L26 
9i28 


l;88^4« 


288.780 


13,251,076 


8.01 


OATS.  BARLEY, 

AND  FOTATOSS.  1888-'84. 

Colony. 

Oata. 

Barky. 

Potatoes. 

Aorei 

Boahela. 

Aflra, 

Boahela. 

Aereo. 

Ttas. 

Viotoria 

188,161 

6,491 

262.954 

24.818 

23.160 

1.395 

125 

i  717. 624 

80.467 

9,231.8:» 

617,465 

634,354 

23,715 

1,112 

46,882 
18.475 
32,907 
6,478 
8,205 
6,648 
241 

1.069,808 
187,806 
964,456 
188.060 
81.962 
88.768 
8.180 

40;  196 
6,068 
81,102 
14,462 
9;  601 
810 
6,468 

161.  M 

South  AofltraUa 

25.SS7 

119.198 

New  Honth  Waleo* ...... 

S441 
84.  A6 

Weet«*m  Anatralia 

^W 

14,  SS 

Total 

506.104 

16,806,076 

108,681 

8.529.035 

97,201 

883;  93 

•For  1882. 
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RAILEOAD  AND  TELAGRAPH  MILEAGE. 

The  following  is  an  official  statement  of  the  mileage  of  railways  and 
telegraph  lines  in  the  colonial  possessions  of  Great  Britain  in  1883: 


Colony. 

BAilwayt. 

Tfllegnpbt. 

AvtlnlMlft: 

1,208 
1«682 

991 
96 

107 
1.889 
1,038 

JCOm. 
9,013 

'VldoriA 

8,600 
6,278 
1^686 
tl,273 
4.074 
8,054 

Bonth  AiittnUA «... 

W#4tm7*  AxiftraUft ........ 

Kew  ZeAUiad 1" 

QoMoalukd.. ..•••••••.••••  .....•.•.••.•. 

ToM  Anitralidft^ 

8.610 

81,637 

•...••.•• 

92 
41,2ll 

21,740 
l|098 

g5i«i-:::r;;-::r.::u:::::::::::::: 

CsiMof  Good  HODO.  ........................................... .a... ...... 

4,031 

i2BZl,?To«!iSi™ 

Jmnftifift .........a-i. 

'iVIbMmI        .      u       a            

»»k«**»  Qvian* ',..'.IV,VIV,V. 

•...•.••••■•a.*a..«aaa»a.*«.* 

•For  1882. 

tAad  46  milM  toIophoM. 


ilCaroh  81, 1884. 

9  XxdnsiTeof  133  milM  ptiTtto  Una. 


PEODTJOTION  OP  -WmB  DT  PEANOB. 


Tem. 

▲XMk 

ProdnotioB. 

Imporl 

Xzporl. 

2,380,946 
2,440,862 
2,421,247 
2,869,834 
2,346,497 
2,295,960 
2,241,477 

2.185^849 
2,121,696 

EteuaUen. 

86.71G.n00 
63,  Mn.<iOO 

83,w;ir^ii00 

4i.^i:,<'00 

GO,  ^{i^iHX) 

48.  ri;y,  000 

25,770,000 

20,  «fr:.  000 

34,  m  000 

80,  ?>■  1.^000 
44,^7f^,O0O 

HtetoHUn. 

654,000 

081.000 

292.000 

676.000 

707,000 

1.608,000 

2,938,000 

7,219.000 

7,839.000 

7,637,000 

8,980,000 

HeeUMUn, 
8.961,000 
3,232,000 
8,731,000 
8.331.000 
8.102,000 
2,795^000 
8,047.000 
2,488.009 
2.672,000 

1874..^ .^...^....^...^.a 

I876.«...««.«a««>««.*«««««««««««aa.a..a.  ••■••••...•••. 

1876.— •••»•••••••••.•••••.•.. ••••••.••••.... 

16BB.S*.  ••••■•••••.•••.■•••••••••••■•■••••■■  •••a^M«»a 

2,618,000 
2,647,000 

^^"^ 

2,838,078 

45,010,000 

8,666,000 

8,040,000 

WHEAT  PEODUOTION  DT  INDIA. 

The  increase  of  exports  firom  India,  firom  a  few  hundred  thousand 
bushels  per  annum,  ten  to  twenty  years  ago,  to  37.148,543  bushels  in 
1881-^82,  and  39,127,977  bushels  of  60  pounds  for  1883-^84  (year  ended 
March  31),  has  excited  the  attention  of  the  wheat>growing  countries. 
It  is  known  that  India  comes  near  to  France  and  Russia  in  the  volume 
of  wheat  production,  and  that  these  countries  have  only  one  outrank- 
ing: competitor— the  United  States  of  America.  Oonditions  have  not 
been  favorable  in  former  years  for  large  India  exports,  mainly  firom 
ladk  of  transportation  fiacilities,  having  only  one  mile  of  railway  for 
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every  25,000  people,  while  this  country  has  a  mile  for  less  than  500  m- 
habitants.  The  careless  cleaning  of  the  grain  and  the  mixing  of  the 
different  kinds,  diverse  in  quality,  has  also  tended  to  keep  the  price  too 
low  for  active  suppiv  for  exportation. 

It  is  now  pro|M)iH)d  to  increase  India  railway  facilities,  and  the  home 
government  is  asked  to  assist  in  the  extension.  Mr.  W.  W.  Hunter,  of 
the  viceroy's  legislative  council,  laid  before  a  committee  of  the  British 
Parliament,  in  June  last,  a  plan  for  building  7,328  miles,  of  which  3,896 
are  deemed  Indispensable  for  providing  relief  in  case  of  threatened 
famine,  while  the  remaining  3,432  are  held  to  be  desirable  if  individ- 
uals are  willing  to  build  with  the  aid  of  a  proffered  right  of  way  and 
land  for  stations.  Five  years  are  allowed  for  the  completion  of  the  3,896 
miles,  at  a  cost  of  £28,250,000,  requiring  an  expenditure  of  over  five 
and  a  half  millions  sterling  per  annum. 

Mr.  HuBtter  als<)  stated  before  the  committee,  that  as  a  result  of  a 
series  of  expeiiments  and  investigations  in  India,  wheat  could  be 
produced,  with  hired  labor  under  good  supervision,  at  about  12t  a 
quarter,  or  Is.  6d,  (about  36}  cents)  per  imperial  bushel.  The  impenal 
buflM  is  very  slightly  larger  than  our  Winchester  bushel.  He  dedared 
that  wheat  had  certainly  been  sold  at  profit  at  16t.  to  18».  per  qmrter 
(48f  to  5i^  cents  per  bushel). 

LAND  ABEAS  OF  IKDIA. 

The  following  tables  on  the  areas  of  the  different  presidencies  and 
provinces  of  British  India,  with  the  area  of  cultivated,  culturable,and 
uncultnrable  land,  and  the  area  under  the  principal  crops,  are  taken 
ttom  the  fifteenth  number  of  the  Statistical  Abstract  for  British  India, 
an  offieiri  publication  for  which  these  tables,  with  others  on  Indian 
agriculture^  were  condensed  from  the  administration  reports  and  land- 
revenue  returns  of  the  different  Indian  governments  and  administra- 
tiOBS.  TIm  tables  are  prefaced  by  a  statement  that  the  information 
they  contain  is  t'ai*  iwm  complete.  In  the  year  to  which  they  relate- 
the  offlcisd  year  187S-'70— the  total  area  under  British  administration 
in  India  was  about  904,000  square  miles,  while  the  native  states  com- 
prised an  area  of  575,000,  making  a  total  of  1,479,000  square  miles. 
Th«  sum  of  the  areas  given  in  the  column  on  the  areas  of  the  different 
presidencies  and  provinces  in  the  table  immediately  below  is  670,536 
squaro  miles,  or  a  little  less  than  three-fourths  of  the  area  of  British 
India,  and  considerably  less  than  one-half  of  the  whole  country.  The 
portions  of  British  India  which  are  omitted  include  Bengal,  comprising 
156,000  square  miles,  for  which  no  information  of  the  kind  given  below 
is  collected.  In  the  case  of  Bombay,  the  Northwestern  Provinces,  and 
Oudh,  the  figures  in  the  column  headed  ^^  Area  uncultnrable  "  emoiace 
a  considerable  amount  of  land  which  should  more  properly  bsure  ap- 
peared under  the  head  of  ^'  Cultivated  area.''  The  reason  given  ibr 
their  being  thua  misplaced  is  that,  being  wholly  or  partially  free  from 
assessment  to  land  revenue,  no  information  was  received  as  to  their  eol- 
tivation,  notwithstanding  the  fact  that  in  large  part  they  were  reallj 
cultivated.  With  these  explanations  the  first  of  the  tables  referred  to 
isinMented: 
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Tahle  ahatmnq  iJ^e  areas  of  the  different  presidencies  and  proriucea  of  Jiritish  Indian  and 
the  areas  o/  cultivated,  cidturahle,  and  unouUurable  land,  as  far  as  could  he  ascertained, 
for  the  official  year  1^8-'79. 


Pregldency  or  province. 


Ben|r»l* 

AMam 

North  WMtern  ProTinces. . 

Oudh 

Popjab 

Central  Provlnoee 

Briuah  Bnrmah ..•^•. 

Beiar 

Mysore ••. 

Madras 

Bombay 

Kad..:. ^ 


i Total  troa  of  i 
I   eacli  ]»r('8i-   , 
,«lencyorprov-|  Area  cnlti- 
>  inct\aH  Riven         vated. 
I  by  Biirvevor 
I      general. 


Waste  lands. 


Area  cultur- 
able. 


A  rca  unonl* 
turable. 


Vstel  anbraoed  in  retonu — .... 


Square  miles. 


a  32.  826 

81,775 

23,256 

107, 010 

84,208 

87, 470 

17, 711 

29.633 

d  86.  430 

/  73, 609 

46,609 


670,636 


Square  mites.  Square  miles. 


Square  miles. 


a7.S31 

6  38,070 

h  12, 030 

86.630 

22.840 

4.978 

•  11, 162 

e  7,003 

31,056 

^035, 053 

4.183 


2131,302 


a  18. 823 
13,8.37 

6.3U2 
3G,706 
2n,  755 
37,479 

2.278 

5,108 
80,764 

4,022 
(t) 


182,000 


a  6. 472 

29,868 

4,024 

39,648 

34,613 

45.  Old 

4.270 

\i\,  ail 

S  24, 619 

84.534 

(t) 


*Ko  inftynnartkn  for  tUa  praddeiiej. 

\  No  information. 

#Sxeh>«iTe  of  tha  Gaio  and  Vm  Hilii. 

h  Ineliviiw  aeaened  lands  only ;  Tanas  exempt  from  assessment  are  inclnded  in  the  foorth  oolnmn  of 
OlCnrM. 

elnclndes  fUlow,  {Mistare,  and  meadow  lands. 

d  lExdnslTe  of  the  Madras  district  and  of  the  area  of  the  Zemindary  or  permanently  settled  lands, 


•onprisinff  68,408  sqnare  miles. 
#^clnaes  cnltortble  and  Dssti 
/SKdndinc  the  distriet  ox  Kanava  and  the  eoOeotorafte  of  Bombsy. 


#^clndes  cnltorable  and  nsstors  lands  in  MUilbar,  whleh  cannot  be  separately  stated. 


Table  showing  ike  area  {aehud  or  approximate)  %nder  different  orope  in  eadh  presidency  or 
province  of  British  India,  for  the  year  1878-^. 


Presidency  or  proTinoa. 


Totsl  onlti- 
rated  area 
as  given  fn 
second  ool> 
nmn  of  pre- 
ceding t»- 
bla.* 


Wheat. 


Other  food 
grains, 

including 
pnlsw. 


Sogar-cane. 


Cotton. 


Bengalf 

Ajsam 

Northwestern  Provinces. 

Oudh 

PMJSb 

Cenbal  Provinces 

British  Bnnnah 

Berar 

&12:::::::::::::::::: 

Bombay —.••••... 


Aerss, 


Acres, 


Aerss. 


Aerss, 


Aerss. 


Aerss. 


i 
2S 

14.  CJ 

t.y-: 

4,  ^i: 

I,  i^.v 
l«f.  s:- 
21. 


^0 
(00 
!00 

;40 
.m 

J20 
,^180 

;I20 
.127 

i08 


,c?H,m 


0,110.137 

C) 
1,099,238 

023,063 

3,018.837 

2,707,755 

27,60^ 

643,119 
5^805,804 
1,174,048 

626,485 


21,075 

4,958,200 

1, 701, 143 

0,000,702 

8,143,802 

1.608 

012,256 

13,853 

17,000 

1,020,179 

407,300 


878,511 
17,308.500 

5, 164, 762 
10.438,728 

5, 546, 447 
9,947 

2.807,343 

3,265.000 
12,606,540 
13,224.006 

1,303,034 


05,044 

(t) 

140, 033 

412,870 
03,927 
4,265 

120,031 

16,602 

59.835 

40.815 

3,722 


40, 015 

O 

4(V680 

785.428 

724,306 

0,496 

2,207,889 

21,043 

1,029.553 

1,378,622 

59, 745 


Total(eaclnding  Bengal)     135,013,100     19,137,886    18,812,407    72,233,872         957,253        0,290.777 


*The  figures  fivr  Madras.  Bombay,  and  Bind,  given  in  the  first  eolnmn  of  this  table,  when  rednoed 
to  Minare  miles  for  comparison  with  the  correspond inir  fi^nires  in  the  second  colomn  of  the  preceding 
one,  differ  slijshtly  from  the  latter ;  bat  the  largest  difference— that  In  the  case  of  MadraS'-amoonte 
onlyto  2  square  m|les  and  7  acres. 

1 9o  information  respecting  this  provinoa. 

X  Not  smratelv  reported. 

NoTc.—in  addition  to  the  crops  embraced  in  the  table  there  were  oil-seeds  occupying  an  aggrMate 
srcA  of  5  140.490  acms ;  fiber-yielding  plants,  other  than  cotton,  occupying  283,8.13  acres ;  indif^,  cultl- 
v^edchiefly  in  Msdns  sod  the  Punjab,  occupving  277,793 acrea;  coffee  and  tea,  occupying  387,568  acres  ; 
tobaceo.  occupying  399,164  acres,  and  misceuaneous  crops,  aggregating  3,187,209  acres.  Tobacco  is 
▼erygtrnersUy  cultivated,  but  most  lermly  in  Madras,  PuiU»Oi  Bombay,  and  the  central  ProvJnoee. 
or  the  area  reported  as  oconpied  with  coffee  and  tea  all  but  about  4,000  acres  in  Madras  is  occnpied 
with  tb«  former,  the  biilk  of  which  is  grown  in  Assam,  Mysore,  and  Madras.  It  wlU  be  remembered 
IhM  there  are  no  retoms  for  Bengal 
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▲REA  IN  WHEAT. 

A  recent  paper  published  by  the  Indian  Government  giving  results 
of  an  investigation  made  at  the  request  of  the  secretary  of  state  for 
India,  makes  the  following  estimates: 

Bengal  (Behar) K0,000 

NorihweBtein  Provinoes  and  Oudh 6,200,000 

Punjab 7,000,000 

Central  Provinces 4,000.000 

Bombay 1,600,000 

Berar.. 700,000 

Biitiahlndia  (excluding Madras,  Baimfth,  Assam,  Mysore,  and  Sind) .  20, 350. 000 

Native  states :  Aewt. 

Hyderabad 750,000 

Central  India  agency 2, 500,000 

Rsjpntana  agency 2,500,000 

Baroda ...-!:.... 88,000 

Total  for  native  states 5,838,000 

Tdtal  for  India  (except  omitted  states  and  provinces)  .  •••••.••  26, 166^000 

The  provinces  of  British  India  omitted  from  the  above  statement  were 
reported  in  the  preceding  table  for  1878-^79  as  having  the  following 
areas  in  wheat: 

Assam .• .,.  .••. ....  ......  ••.•••    21,675 

British  Burmah ...• •••     1,606 

Mysoro 13,853 

Madras 17, 090 

Sind 40r,399 

Total  for  omitted  provinces  of  British  India 461,635 

PBODUOT  AND  YIKLD. 

Sir  Evelyn  Baring  has  estimated  the  yield  per  average  acre  at  700 
pounds,  or  11}  bushels  of  60  pounds.  Others  make  a  lower  avmge  of 
.yield.  It  is  a  matter  of  much  doubt  whether  the  real  average  is  more 
than  11  bushels.  Dr.  Watson  estimated  the  product  of  wheat  grown 
under  British  rule  at  240)000,000  to  280,000,000  bushels,  and  indnding 
the  native  states  in  the  Punjab,  Bajputana,  Malwa,  Bundelknnd,  and 
Gnzerat,  he  placed  India  above  France  and  Bussia,  and  next  to  the 
United  States,  in  wheat  production.  But  the  recent  investigation  above 
referred  to  does  not  sustain  these  high  estimates.  With  proper  regard 
to  "  the  widely  varying  skill,  energy^  and  resources  of  the  cultivator,'' 
the  land  in  each  province  is  divided  into  three  classes,  viz : 

Glass  I,  embracing  lands  of  average  good  quality,  manured  and  irri- 
gated. 

Class  n,  embracing  lands  of  fairly  good  quality,  and  of  which  the 
cultivation  is  so  fiEU*  careful  tliat  it  includes  either  manuring  or  artificial 
watering. 

Glass  III,  embracing  lands  of  an  inferior  quality  and  lands  whidi 
from  some  cause  or  other  are  ineflaciently  or  carelessly  cultivated. 

The  following  statement  shows  the  estimated  yield  per  acre  on  land  of 
each  class  and  the  estimated  average  for  each  of  the  presidencies  and 
provinces  name<l,  the  average  having  been  estimated  in  each  case  vitii 
clue  regard  to  the  estimated  proportion  between  tlae  different  dassef  of 
land: 


Digitized  by  VjOOQIC 


REPORT  OP   THE   STATISTICIAN. 
SiHmated  yield  of  wheat  per  acre. 


521 


PioyiBces. 


ClMsL 


ClM«n. 


ClaMin. 


ATCTAgS. 


PmiJAb ^ bnahelfl. 

Northwest  Provinces  ftndOadh do... 

Bombay do... 

Central  ProTincos do... 

Berar .....^ do... 


10 
13 
9 
8 
7 


The  highest  provincial  average  is  assigned  to  the  Northwest  Prov- 
inces and  Oadh,  where  ^^  a  greater  area  of  land  is  believed  to  fall  into 
the  first  category  than  in  even  the  fertile  plains  and  river  valleys  of 
the  Pm^jab."  In  the  Central  Provinces  the  physical  conditions  are 
highly  fovorable,  bnt  the  cultivation  is  inferior.  ^^In  Berar  the  best 
land  is  given  np  to  cotton,  and  wheat  is  a  secondary  crop,  to  which  com- 
paratively little  labor  or  care  is  given.  In  Bombay  tne  yield  of  the 
richest  lands  in  Onzerat  is  probably  unsurpassed  in  India,  but  in  the 
Deccan  there  is  a  large  amount  of  poor  land,  which  greatly  reduces  the 
average  outrun  of  the  presidency.'' 

The  estimate  of  total  production  based  upon  the  areas  and  average 
yields  above  given  is  «<  between  5,500,000  and  6,000,000  tons  for  British 
India,  and  1,250,000  tons  for  the  native  stages,  making  a  total  of  be- 
tween 6,750,000  and  7^250,000  tons  for  all  India;  or,  taking  the  lower 
figure,  252,000,000  busheb  of  60  pounds  to  the  bushel."  The  distribu- 
tion of  this  total  may  be  approximately  stated  as  follows : 

BubeU  of  <M)  ponnda. 

Northwest  Proyinces  and  Ondh • • 80,600,000 

Pn^jab ^ 70, 000, 000 

Central  Proyinoes • 32, 000, 000 

Bombay 14,400,000 

Berar 4, 900, 000 

Other  BrltiBh  proyinoes 3, 433, 334 

Total  for  British  India ^ - 205, 333, 334 

Natiyestates 46,666,666 

Total  for  aUIndU 252,000,000 

Of  this  total  it  is  roughly  estimated  in  the  document  from  which  the 
above  estimates  are  taken  that  about  one-fourth  may  be  available  for 
exi>ort 

PBOBABLS  EXTENSION  OF  WHEAT  OULTUBE. 

The  lands  of  British  India,  now  lying  waste,  but  assumed  to  be  cult- 
arable,  are  reported  as  182,069  square  miles  in  the  preceding  table;  and 
of  this  area  only  83,600  are  found  in  wheat-growing  provinces,  mostly 
in  the  Punjab,  Oudh,  Northwestern,  and  Central  Provinces.  Should 
this  area  come  into  cultivation  in  the  proportion  of  the  present  distri- 
bution of  crops,  it  would  add  about  twelve  million  acres^  or  a  breadth 
somewhat  larger  than  our  own  luring  wheat  area  of  the  Northwest.  Of 
course  it  would  be  possible  to  give  a  larger  proportion  to  wheat.  In  a 
countiy  so  conservative  as  India,  so  slow  in  industrial  progress,  the 
requisite  changes  to  produce  such  results,  the  improvement  of  imple- 
ments of  cultivation,  selection  of  seed,  care  in  preparing  for  market,  and 
the  extension  of  railway  fEicilities,  cannot  be  expect^  to  occur  very 
rapidly. 

The  country  roads  and  bridges  are  poor,  and  the  railroad  mileage  in 
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March,  1883,  was  only  10,251  miles  open  for  traflBe,  which  is  less  than 
the  construction  of  a  single  year  in  the  Unite<l  States. 

One  point  in  the  India  question  should  not  be  forgotten.  The  recent 
increase  in  exportation  is  largely  due  to  recent  extensions  of  the  railway 
system,  and  an  enlargement  of  these  facilities  would  render  possible  the 
receipt  of  much  larger  export  supplies.  In  this  connection  it  is  well  to 
remember  that  wheat  is  not  the  food  grain  of  the  India  population,  and, 
therefore,  the  proportion  available  for  export  can  be  largely  increased 
under  the  stimulus  of  high  prices.  Should  railway  charges  be  reduced, 
a  similar  result  would  follow.    The  following  rates  are  quoted : 

^  Batoperun. 

Delhi  to  Howrah  on  the  East  India  Railway,  954  miles p  64 

Lahore  to  Rnrracheey  821  miles 8  27 

Delhi  to  Bombay,  over  the  R^pntaoa  Railway,  8S9  milea .... ..    9  11 

Jnbbolpore  to  Bombay,  616  milea « •..••••.••••••••••.   7  23 

As  compared  with  these  rates,  the  average  all-raU  rate  fix>m  Chicago 
to  TSevr  York,  913  miles  by  the  shortest  practicable  route,  was  from 
January  1  to  STovember  1,  1883, 16.1  cents  per  bushel,  or  $6.01  per  ton. 
The  average  of  the  four  Indian  rat-es  was  a  little  less  than  one  oent  a 
mile  per  ton,  as  against  less  than  two-thirds  of  a  cent  on  the  lines  be- 
tween Ghicago  and  New  York.  In  other  words,  the  average  of  the 
four  Indian  rates  is  fully  50  per  cent,  higher  than  the  rate  on  Uie  Amer- 
ican lines  between  these  two  cities ;  while  the  advantage  on  the  side 
of  the  United  States  is  very  much  greater  still,  if  the  Indian  rates  are 
compared  with  our  rates  by  lake  and  canal,  or  even  by  lake  and  rail, 
the  former  being  but  little  more  than  one-third  of  a  cent,  and  the  latter 
being  less  than  one-half  a  oent  per  ton  per  mile.* 

Mr.  Baring  points  out  that  America  idso  has  an  advantage  over  India 
in  other  particulars  connected  with  the  movement  of  the  grain  to  the 
sea-board.    He  says: 

There  1b  far  less  handling  df  the  wheat  between  the  fields  and  the  hold  of  the  ship 
in  the  former  than  rn  the  latter  conn  try.  The  wheat  is  brought  from  the  field  into 
Btorehoasesy  and  thence  shot  in  hulk  into  the  wagons  [freight  oars],  which  are  either 
brought  alongside  the  ship  or  to  warehouaes  which  lie  close  to  the  ship.  In  Indis, 
on  the  other  fjand,  wheat  m  brought  from  the  field  to  a  central  station,  say  Cawupoie, 
is  there  bought  by  ouo  trader  (perhaps  the  agent  of  the  shipping  firm,  pernsps 
another  intermediary)  from  anotner  trader,  who  has  bought  it  from  the  cultivator. 
It  is  stored  and  bagged,  then  carted  to  a  railway  station,  unloaded,  stacked  at  the 
station,  and  again  nnstacked  to  be  loaded  into  the  wagons  [freight  carsl.  On  arriTal 
at  the  port  of  shipment  it  is  unloaded,  stored,  perhaps  bought  and  sold  once  more, 
then  carted  to  the  shore,  and  put  on  board  either  from  a  jetty  or  from  a  boat. 

The  following  figures  in  relation  to  the  charges  to  which  wheat  is  sub- 
ject in  the  course  of  transportation  are  obtained  from  a  report  to  the 
State  Department  by  United  States  Gonsol-General  Mattson,  (rf  Cal- 
cutta, dated  December  23, 1882: 

Ptfbofthd 

From  Punjab  to  Kurrachee,  average  distance  800  miles ^ S5cts. 

From  Northwest  Proyinces  and  Pudh  to  Calcutta,  average  distance  700  miles.  18  " 

From  Central  Provinces  to  Bombay,  average  distance  460  miles 16  " 

From  province  to  city  of  Bombay,  average  distance  150  miles 08  '* 

To  this  cost  must  bo  added  the  charges  of  the  middlemen  at  the  inland  baiar,  whicli 
will  average  5  cents  per  bushel,  and  the  cost  of  bagging,  shipping,  and  commission  to 
the  exporter  at  the  sea-port  8  cents  more ;  ditto,  insurance  and  landing  ehaigai  in 
London  5  cents,  and  ocean  freight,  which  averages  from  Calcutta  to  LoiSoii  30  eenti 
and  from  Bombay  and  Kurrachee  35  cents. 

*  During  the  season  of  1884  the  rates  by  rail  from  Chicago  to  New  Tozk  wtrs  oo&- 
siderably lower  than  the  above. 
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Projects  for  navigation  by  canals  and  for  extension  of  irrigation  works 
are  also  entertained  as  factors  in  the  cheapening  of  wheat  at  the  sea- 
board ;  for  the  movement  of  Indian  wheat  to  Livei-j^ool,  as  well  as  the 
shipment  of  Dakota  wheat  to  the  same  mart,  depen<ls  apon  price.  The 
country  that  will  produce  it  for  the  least  money  will  have  the  trade  of 
Liverpool,  and  theinternal  improvements  of  India,  projected  and  fos- 
tered in  Great  Britain,  are  so  many  levers  employed  to  depress  the 
prices  of  wheat  throughout  the  world. 

An  official  estimate  of  the  average  rate  of  yield  per  acre  of  irrigated 
land  in  the  Northwest  Provinces  and  Oudh  is  20J  buhsels,  where  on 
lands  not  irrigated  it  is  133  bushels.  About  two- fifths  of  the  wheat 
area  of  these  provinces  is  irrigated.  The  population  of  this  region  is 
over  four  hundred  to  the  square  mile,  while  the  holdings  range  from 
an  average  of  3  to  an  average  of  S^^  acres.  The  Central  Provinces 
fEums  are  much  larger,  the  land  is  rich,  and  manure  and  irrigation  not 
much  used. 

Mr.  J.  B.  Puller,  assistant  director  of  agriculture  of  the  Northwest 
Provinces  and  Oudh,  thus  reports  the  mode  of  cultivation  and  harvest- 
mg,  eommenoing  with  a  description  of  the  plow : 

In  its  ides  it  mAy  be  considered  a  pickaxe,  drawn  by  bnllooks,  the  handle  bemg  the 
plow-beam,  one  arm  of  the  pick  the  plowshare,  and  tne  other  arm  the  handle  or  stilt. 
It,  therefore,  tears  and  does  not  out  the  groond,  and,  weight  for  weight  and  depth  for 
depth,  is  innnltely  heavier  to  draw  than  the  modem  plows  of  Europe  or  America.  It 
is,  in  (act,  a  gmbber,  not  a  plow,  and  merely  stirs  the  earth  without  inverting  it. 

The  plow  is  at  its  worst,  as  regards  the  Northwest  Provinces  and  Ondh.  In  the  rice 
districts  of  Ondh  and  the  Benares  division,  where  it  is  of  lodicronsly  small  size,  ofb^i 
only  weighing  17  or  18  ponnds.  •  *  •  Speaking  generaUy,  the  efficiency  of  the 
plow  may  be  said  to  increane  nn  we  so  westward,  the  ordinarv  plow  of  the  Cenlaral 
Doab  weighing  about  2d  poumis,  while  that  of  the  Western  Plstncts  weighs  nearly  50 
ponnds,  is  bonnd  with  iron  round  the  edses  of  the  sole,  and.  Instead  of  a  short  spike 
tor  a  share,  has  a  lon^  iron  bar  which  projects  behind  and  can  be  thrust  forward  from 
time  to  time  as  its  point  wears  down. 

In  the  drier  districts  of  the  Agra  and  Allahabad  divisions  and  Bundelkhand  wheat 

•  •  *  is  generally  sown  with  either  barley  or  gram,  which  by  their  superior  hard- 
iness continne  to  eke  out  a  crop  in  cases  where  the  wheat  would  fail  from  insufficient 
moisture.  Wheat  is  »  •  ♦  sownin  the  end  of  October  or  beginning  of  November, 
and  cut  in  March  and  April.  As  a  rale  it  is  only  sown  on  land  which  nas  lain  faUow 
daring  the  preceding  kharif  [summer]^  but  in  highly  manured  land  near  village  sites 
it  occasionallv  follows  maize,  the  maize  being  cut  only  six  or  eight  weeks  at  tiie 
most  before  the  wheat  is  sown.    •    •    • 

Wheat  is  grown  on  almost  every  soil  bat  the  very  lightest  sand,  a  rather  heavy 
loun  being  considered  best  suited  to  it.  The  fields  of  loamy  soil,  which  cover  a 
large  part  of  the  Doab,  »  •  *  bear,  with  careful  cultivation,  crops  of  wheat  of 
sarprisi  Dg  excellence,  although  unmanurod  for  years.  But  manure  is  as  a  rule  applied 
to  the  better  class  of  wheat  fields  generally  in  every  second  or  third  year,  although 
in  quantities  which  would  sound  ri£culously  small  to  the  English  farmer.  4  tons  [to 
the  acre]  being  about  the  average.  It  is  reported  from  some  districts  ot  the  prov- 
inces that  land  Is  occasionany  prepared  for  wheat  by  herding  sheep  or  cattle  on  it, 
bnt  this  is  a  practice  of  very  w  mim  general  occurrence. 

Twenty  plowings  are  not  uncommon  in  Qorakhpur,  while  two  or  three  are  held  sof- 
ficient  in  the  black  soil  of  Bundelkhand.  Eight  plowings  may  be  taken  as  the  aver- 
age number. 

The  clods  lire  crashed  and  a  fine  tilth  (which  is  absolutely  essential  in  most  ioils) 
created  by  dragging  a  flat  log  of  wood  across  the  field,  the  balloek  drlTer  standing 
on  it  to  increase  its  weight. 

If  the  ground  is  very  damp,  the  seed  is  sometimes  sown  broadcast  and  plowed  in, 

•  •  *  but  the  two  commonest  methods  of  sowing  are  (1)  by  simply  following  the 
plow  and  dropping  the  seed  into  the  furrow  made  by  it,  *  *  *  and  (2)  b^  drop- 
ping the  seed  down  a  bamboo  tube  fastened  to  the  plow  stilt  [the  former  bemg  the 
praettoe  in  some  localities  and  the  latter  in  others]. 

The  amount  of  seed  used  per  acre  varies  from  100  to  140  pounds.  After  the  sowing 
is  completed,  the  field  is  either  left  in  furrow  or  is  smoothed  with  the  olo<l-cni8her, 
the  lattei'  process  being  said  to  save  irrigation  by  enabling  the  water  to  spread  quicker 
orer  the  surface.  The  ftcM  is  then  divided  off  into  imgation  beds  by  sorapmg  ap 
little  banks  of  earth  with  a  wooden  shovel. 

If  the  aoU  ii  sofficiently  moist  in  Ootoberi    *    *    *    the  i^«c^|;i'e^  iztigati0n  f  ^ 
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depends  in  chief  meaBiure  on  the  oconirenoe  of  winter  rains.  •  •  •  Should  the 
soil  be  too  dry  for  germination,  a  watering  mnst  be  given  before  sowinff,  and  this— » 
comparatively  easy  matter  in  canal  districta— occasions  great  labor  and  delay  in  dis- 
tricts which  rely  on  wells  for  their  water  supply.  [An  instance  is  mentioned  in 
which  nearly  the  whole  of  the  usaal  crop  of  a  district  was  sown  on  well  water.]  The 
number  of  waterings  given  to  wheat  varies  from  one  in  Rohllkhand,  to  seven  or 
eight  in  the  drier  parts  of  the  Doab,  but  as  a  mle  three  or  fonr  waterings  are  ample 
even  in  the  driest  localities.  % 

The  crop  when  ripe  is  cut  by  sickles  and  carried  to  the  thrashing  floor,  wher&  after 
having  been  allowed  to  dry  for  several  days,  it  is  trodden  out  by  bullocks  and  win- 
nowed by  the  simple  expedient  of  exposing  tJie  grain  and  chaff  to  the  wind  by  pour- 
ing them  out  of  a  basket  held  some  5  feet  from  the  ground.  Should  there  be  no 
wind,  an  artificial  breeze  is  made  by  agitating  a  cloth,  ont  tiiis  adds  greatly  to  the 
expense  and  trouble. 

COST  OF  OROWINa  WHEAT. 

Mr.  Faller  gives  <<  a  near  estimate  of  the  cost  of  growing  and  bar- 
vesting  an  acre  of  wheat,"  as  follows: 

Appraising  the  whole  of  the  labor  applied  to  the  field  thefoUowingmaybese- 
cepted  as  a  near  estimate  of  the  cost  of  growing  and  haryesting  an  acre  of  wneat: 


Iteoia 

Rupees. 

AnnaSi 

United  Statai 

moMj. 

Plowing  (0iRht  timee)  ^....^•.......•.............^.. 

Seed  (100  pooade) 

6 

0 
3 
0 
0 

1 

ts 

0 

0 
8 
0 
14 
13 
8 
0 
6 

ISM 

UL5 
117 
311 
S9L3 

Beftpins'. ...^.... 

S8.S 

Thi<Ai|hIn2^<m  #  ^nM>p  of  20  DiMindJi,  efjilil  to  27  boihels*.         -    — 

117 

Cleaning  on  •  crop  of  20  mftnndt*  equkl  to  27  bnehela*... 

........  0   8 

1    8 

.........  8  12 

■a. .•••■.■•■••• 

14S 

Total,  excluding  iitigatioii,  maanze,  aBdxent..... 
Irrigating  (thiee  times)  t 

16 

6 
3 

7 

0 

7 
0 
0 

614 

Canal  diies •* 

A«aDor  ••>■■■.•••■•■•■•■.••■.•■•■••.•••.•■•••■.•■■••■. 

Ifannre  aoOmaonda) 

Rent  (for  aeoond-olaaa  land)  ^.................•........» 

212 
117 
ITS 

Giand  total .......•••••••...•• 

81 

7 

1291 

*  Reckoning  the  mannd  at  82.2856  poanda  aroixdnpoia  and  the  bnahel  at  60  poonda,  20  mannds  is  a  tittle 
mora  than  27.4  bashels.  This  is  considerably  mora  than  the  mvA^ftt  prodvet  erea  for  irrigated  lead  is 
the  Northwest  ProYinces,  but  the  flgnras  as  to  oost  ara  apparently  Msed  opon  a  rather  aiqpsrior  grsM 
of  otdtivfttion  from  which  a  snperior  crop  might  fhtrly  be  expeoted. 

fTwo  pain  of  bollocks  (at  3  annas,  or  7.8  cents  a  pair)  ana  twoooolies  (at  2  annas,  or  a  fhwtloa  leu 
than  6  cents  each)  tread  out  nearly  340  poonds  of  grain  in  a  day. 

This  makes  a  cost  of  about  45  cents  per  bushel  for  the  wheat  pro- 
duced, which  is  much  above  the  average  yield  even  of  irrigated  land. 

An  official  document  estimates  the  cost  of  growing  wheat  on  manured 
and  irrigated  land  at  a  little  under  a  shilling  per  bushel,  or  indusiye 
of  rent,  Is.  6d.,  or  36^  cents.  This  includes  seed  and  thrashing.  Another 
official  report  makes  the  following  average  prices  [reducing  measores 
of  quantity  and  value] : 


Time. 

188L 

lie. 

O0L2 

6L4 
617 
8610 
60.0 

OER& 

57.5 

SoCOfia  ni>fl.rtAy «. 

C13 

Tliircl  quarter 

F«nrth  qaarter  ....*•...... 

.•.••■•••■ •■•■•••• 

e.4 

CLJ 

Whole  year .—............. ................................................. 
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While  the  cost,  uuder  favorable  circamstances  and  in  the  best  loca- 
tions, may  be  35  to  40  cents  per  bushel,  wheat  can  rarely  be  brought  to 
the  principal  markets  and  sold  for  less  than  60  cents.  Consul-General 
Mattson,  at  Calcutta,  makes  report  to  the  State  Department  that  the 
lyot  <*  can  afford  to  sell  his  wheat  at  the  nearest  marketplace,  if  within 
a  day's  journey  of  his  home,  for  50  to  60  cents  per  bushel ;  but  when  it 
does  not  bring  that  price,  or  very  near  it,  he  consumes  his  small  supply, 
or  stores  it  in  a  hole  under  the  ground  until  a  more  favorable  time  shall 
come.'' 

The  wheat  of  India  is  of  less  intrinsic  value  than  that  of  the  United 
States,  partly  from  its  "  ricey"  character,  and  partly  from  the  dirty  con- 
dition in  which  it  is  shipped.  Yet  the  average  difference  is  not  great, 
as  some  of  it  is  of  good  quality.  The  officii  valuation  of  exports  in 
the  period  from  1878-'79  to  1882-^83  averaged  OIJ  cents.  The  average 
of  our  wheat  exports  for  a  like  period  was  $1.15.  Mr.  Baring  states 
that  Calcutta  Club  No.  1  averaged  $1.27  per  bushel  in  1882,  while  the 
best  American  brought  $1.44. 

A  British  parliamentajry  report  comprises  prices  per  imperial  quarter 
of  several  Indian  and  other  wheats,  as  follows : 


Weijcht 

per 
bnsheL 


Indian  (fine  soft  white) 

Indian  (snpenor  soft  red)  ...i 
Indiftn  (average  hard  white). 
Indian  (ayerage  hard  red) .... 

Englith 

AoBtralian 

New  Zealand 

Callforiiia ^ 

American  (winter) .^•.. 

American  (sprine) 

Kaaeian  (Saxooaka) .m, 

RoMian  (hard  Taganrog) 

Egyptian  (Buhi) 

Egyptian  (Saida) *.., 


EXPOBTS  AND  IMPOSTS. 


The  following  table  shows  the  exports  of  wheat  and  flour  from  British 
India  and  the  United  States,  respectively,*  during  the  five  years  from 
1878-^79  to  1882-^83,  inclusive,  flour  being  reduced  to  its  equivalent  in 
wheat,  and  includecl  with  the  latter : 


Of&dal  years. 


Wheat  (inclvdlng  flour  ex- 
ported). 


J^rom  India.   xTnited  Statoe. 


1881-'82.., 
188S».'88... 


Suihdi. 
2,012,151 
4, 172, 541 
18,091,382 
87, 105, 84« 
20,550,404 


BusheU, 
147,687,649 
160, 804, 180 
186,321,514 
121,802,889 
147, 8U,  816 


*  Of  the  totals  given  in  the  table,  flonr  on  an  average  for  the  five  years^  conBtituted 
nearly  20  per  cent,  in  the  case  of  the  United  States,  as  against  less  tlian  two-tiiirdi 
of  1  per  cent,  in  the  case  of  India. 
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The  following  tables  show,  by  quantities  and  vaJaes,  respefltivdy, 
the  distribution  of  the  Indian  export  among  the  different  couDtnei  to 
which  it  is  shipped.  It  will  be  observed  that  during  the  earlier  yean 
embraced  in  the  tables,  by  far  the  greater  part  of  the  entire  aauMmt 
exported  was  taken  by  the  United  Kingdom,  but  that  within  the  \bA 
few  years  the  proportion  taken  by  other  countries,  particularly  by 
France,  Holland,  ^nd  Belgium,  has  materially  increased,  leaving  to  the 
United  Kingdom,  in  the  yefiiiB  1881-'82and  1882-'83  somewhat  less  thaa 
one-half  of  the  total.  It  is  stated  that  the  shipments  to  Egypt,  vhich 
appear  in  these  latter  years,  are  chiefly  destined  for  transshipmeot  to 
markets  on  the'  continent  of  Europe. 

Table  showing  by  oounirieB  the  quantities  of  trheat  of  domeetic  produeiioM  eaq^ovUi  /rot 
BriUeh  India  during  Uie  years  from  1876-77  to  188:^^63,  induHve, 
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YIELD  OF  FIELD  CBOPS  IN  KUS81A. 

The  following  data  in  relation  to  the  yield  of  aome  of  the  prineipal 
field  crops  in  Russia  are  taken  from  a  report  on  "  The  Year  1883  in  its 
Relation  to  Rural  Economy,"  recently  publLshed  by  the  Russian  Gov- 
*  emment.  In  the  tables  which  follow,  the  rate  of  produce  per  deslatine 
is  expressed  for  the  cereals  and  potatoes  in  chetverts,  and  for  sugar 
beets  in  berkovets,  the  desiatine  bein^  an  area  eqnal  to  2.80  a'^res,*  the 
chetvert  a  moRvSuie  equal  to  very  nearly  six  Winchester  bushels  (more 
]>recisely  5.956),  and  the  berkovet  of  ten  poods  a  weight  equivalent  to 
361.13  pounds  avoirdupois. 

The  most  general  division  noted  in  the  tables  is  that  which  distin- 
gnishee  the  Blackearth  region  from  other  portions  of  European  Russia. 
Tbls  region  extends  in  a  broad  belt  across  the  southern  part  of  the 
country  from  the  Roumanian  and  Austrian  fiontiers  to  the  eastern 
boundary,  embracing  the  alluvial  valleys  of  the  great  rivers  which  flow 
into  the  Black  Sea,  the  Sea  of  Azof,  and  the  Caspian,  and  extending 
&rthe8t  to  the  northward  in  the  valley  of  the  Volga.  In  this  Black- 
earth  region  are  embraced  the  districts  which  produce  the  largest  quan- 
tities of  grain  for  ex])ortation^ncluding  the  great  wheat-producing 
governments  of  Podolia,  Kiev,  v  oronej,  and  Kursk. 

The  largest  average  yield  of  winter  wheat  in  the  year  1883,  as  shown 
by  the  figures  given  below,  was  in  the  governments  of  Tala,Orel,  Riazan, 
and  Tambov  in  the  northern  portion  of  the  Blackearth  region,  and  out- 
side of  this  region  in  the  Baltic  provinces  (Livonia,  Gourland,  and  Es- 
thonia),  the  government  of  Pskov,  east  of  Livonia,  the  government  of 
Kovno,  soQth  of  Gourland,  the  valley  of  the  Vistula  in  Poland,  and  the 
governments  of  Smolensk  and  Kaluga,  southwest  of  Moscow.  In  these 
governments  the  average  was  from  six  to  nine  chetverts  per  desiatine, 
or  from  12^  to  18|  bushels  per  acre,  the  latter  being  the  average  for 
Livonia  and  Pskov.  These  figures  relate  to  the  yield  on  the  lauds  of 
the  larger  proprietors,  those  of  the  peasants,  as  will  be  seen  by  the  table, 
being  in  general  considerably  less  productive.  In  the  other  govern- 
meote  for  which  an  average  is  given  it  ranges  from  11^  bushels  iu  Kiev, 
Voronej,  Vitebsk,  and  Mobilev  down  to  3^  bushels  in  Ekaterinoslav, 
and  on  peasants'  lands  still  lower,  the  average  on  such  lands  in  the 
last-named  government  being  as  low  as  2.1  bushels  per  acre. 

FcHT  spring  wheat  the  highest  averages  of  the  Blackearth  region  are 
in  the  governments  of  Tambov  (northern  division),  and  Kazan,  Simbirsk^ 
Samara,  U^  and  Saratov  (eastern  and  southeastern  division).  In  the 
non-Blackearth  region  the  highest  averages  are  in  the  Baltic  provinces, 
the  adjoining  government  of  Kovno,  and  the  governments  of  Smol^isk, 
Novgorod,  Jaroslav,  and  Vologda.  In  all  of  these  governments  the 
average  is  12^  bushels  per  aci'e  or  more,  the  highest  being  16J  bushels 
in  Livonia.  The  lowest  average  is  6^  bushels  on  proprietors' land  and 
54  on  peasants'  land,  these  being  die  respective  rates  of  yield  on  these 
two  classes  of  land  in  Ekaterinoslav  and  Taurida,  while  in  Volhyitia  the 
rate  is  6^  bushels  on  both  classes  of  land  alike.  In  other  provinces  the 
figures  lie  between  the  extremes  just  given. 

The  averages  for  winter  rye  range  from  18f  down  to  a  little  more  than 
3^  bu^hels  on  proprietors'  land,  and  from  I5j  down  to  2^  on  peasants' 
kuaud.  The  yield  of  this  grain  for  the  year  was  generally  good^  except 
in  the  eastern  and  southeastern  division  of  the  Blackearth  region,  and 
in  Volhyuia  in  the  western  part  of  the  same  region.  Elsewhere  the 
average  for  proprietors'  land  ranges  between  8^  and  18f  bushels,  the 

*Prot  F.  W.  Clarke  makes  the  desifttine  2.6997  aore». 
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largest  yields  being  in  the  Baltic  provinces  and  Pskov,  St.  Petenburg, 
and  Novgorod,  in  the  governments  in  Central  Eussia  lying  aroand  and 
including  that  of  Moscow,  and  in  the  northern  and  central  divisions  of 
the  Blackearth  region. 

The  returns  on  spring  rye  and  spelt  are  meager,  averages  being  given 
for  only  a  few  governments. 

The  average  for  barley  on  proprietors^  land  ranges  firom  25  bushels 
down  to  8^  bushels,  and  on  x>easant8'  land  from  21  bushels  down  to  7}. 
The  highest  yields  of  this  grain  are  in  the  northern  and  eastern  portion 
of  the  Blackearth  region  (including  the  governments  of  £[azan,  Sim- 
birsk, Samara,  and  Saratov,  in  the  Volga  Valley),  in  Moscow  and  the 
governments  immediately  around  it,  in  the  Baltic  provinces  and  tiie 
northern  and  northwestern  divisions  of  the  non-Blackearth  region,  and 
in  the  Vistula  district  in  Poland. 

The  averages  for  oats  range  from  28  down  to  12^  bushels  per  acre  on 
proprietors'  lands,  and  from  21  down  to  9^  bushels  on  peasants'  lands. 
This  crop  is  very  generally  good,  the  governments  which  offer  the  most 
marked  exceptions  te  the  rule  being  Grodno,  Minsk,  and  Volhynia  in 
the  portion  of  West  Eussia  drained  by  the  Pripet  Biver,  the  chief  tiib- 
utaiy  of  the  Upper  Dnieper,  and  the  region  north  and  west  of  the  Sea 
of  Azov  (including  the  Crimea),  embraced  in  the  governments  of  Tan- 
rida  and  Ekaterinoslav. 

The  maize  maize  region  of  Bussia  is  confined  to  the  southern  half  of  the 
Blackearth  region  and  portions  of  the  Caucasian  governments.  The 
average  yield,  as  shown  in  last  year's  returns,  given  below,  is  very 
small  compared  with  that  of  the  chief  corn-producing  States  or  oar  own 
country,  ranging  from  18$  bushels  per  acre  in  Bessarabia  and  Kiev,  down 
to  6j^  in  Ekaterinoslav. 

The  returns  as  to  sugar  beets  are  chiefly  from  the  central,  southwest- 
ern, and  northern  divisions  of  the  Blackearth  region.  The  average 
yields,  as  shown  in  the  table,  range  from  10,733  pounds  per  acie  in 
Eharov  down  to  8,207  poundis  in  Poltava  and  Volhynia.  According 
to  data  furnished  by  the  Department  of  Untaxed  Crops,  the  average 
3rield  in  the  governments  which  have  a  very  large  area  under  beets  is 
from  80  to  90  berkovets  per  desiatine  (10,101  to  11,364  pounds  per  acre), 
and  elsewhere  from  50  to  80  berkovets  per  desiatine  (6,318  to  10,101 
pounds  per  acre).  According  to  information  furnished  by  the  same  de- 
partment the  area  under  sugar  beets  in  1883  was  114,374  desiatines  on 
lands  connected  with  the  factories,  and  165,757  desiatines  on  the  lands 
of  planters,  making  a  total  of  276,131  desiattnes,*  or  789,735  acres. 
The  total  product  is  stated  at  22,351,696  berkovets,  which  is  eqmvalent 
to  8,071,867,976  pounds,  or  nearly  4,035,934  tons  of  2,000  pounds,  the 
average  yield  per  acre  for  the  entire  country  being  10,221  pounds.  The 
total  number  of  beet-sugar  &cteries  reported  is  242,  of  which  19  are  in 
Warsaw,  11  in  Volhynia,  68  in  Kiev,  14  in  Kursk,  49  in  Podolia,  22  in 
Kharkov,  7  in  Voronej,  14  in  Tshernigov,  and  the  remaining  38  sca^ 
tered  through  sixteen  other  governments.  It  thus  appears  that  the 
heaviest  production  of  beet  sugar  is  in  Southwestern  Russia,  nearly 
one-half  of  the  total  number  of  factories  being  in  the  two  adjoining 
governments  of  Podolia  and  Eaev. 

The  returns  for  potatoes  show  a  wide  distribution,  and,  in  general,  a 
good  crop,  the  highest  yields  for  the  year  being  in  governments  outside 
of  the  Blackearth  region.    The  averages  range  from  I663  down  to  21 

*  There  ia  a  ditMsrepanoy  npon  this  point  in  the  Bnssian  doomnent  from  which  these 
fignreB  are  taken,  one  ntatenient  makine  the  total  S£36, 131  desiatines  instead  of  276,131, 
bat  there  is  reason  to  believe  that  the  latter  is  the  correct  number. 
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bushels  per  acre  on  proprietors'  lands,  and  from  146  down  to  16%  bush- 
els on  iieasants'  lands.  The  lowest  averages  are  reported  ft^om  the  re- 
gion around  tho'  sea  of  Azov,  embracing  Taurida,  Ekateriuoslav,  and 
the  province  of  the  Don  Cossacks. 

Of  pnraius  not  embraced  in  the  tables  reproduced  below,  one  of  the 
most  widely  cultivated  is  buckwheat,  for  which  averages  are  shown 
ranging  from  17J  bushels  per  acre  in  Perm  down  to  1  bushel  per  acre 
in  Ekaterinoslav. 

Millet,  which  is  grown  extensively  in  the  Blackearth  region,  shows 
average  yields  ranging  from  15^  bushels  per  acre  in  Tambov  down  to 
2  bushels  (on  peasant  lands)  in  Taurida  and  Ekateriuoslav. 

Peas,  which  are  very  widely  cultivate*!,  show  averages  ranging  from 
3G§  bushels  per  acre  in  Livonia  and  Smolensk  down  to  3  bushels  (on 
peasants'  lands)  in  Ekaterinoalav. 

Of  fitixseed  the  average  yields  range  from  631  poniuls  to  the  acre  in 
Tambov  down  to  101  pounds  in  Kherson,  on  proprietors'  Lands,  and 
from  608  pounds  in  Saratov  to  88  pounds  in  Kherson,  on  i>eji.sants'  lauds. 
Of  flax  fiber,  the  averages  range  from  379  pounds  per  acre  in  Smolensk 
down  to  126  pounds  in  Viatka,  on  proprietors'  lands,  and  #n  peasants' 
lands  fit)m  354  pounds  in  Kaluga  down  to  101  ponndsin  Perm. 

Of  hemp  fiber,  the  average  yields  range  from  505  pounds  per  acre  in 
Smolensk  down  to  152  pounds  in  Kursk. 

Of  tobacco,  which  is  more  or  less  cultivated  in  most  of  the  govern- 
ments of  the  Blackearth  region,  the  average  yields  range  from  L,187 
pounds  per  acre  in  Tshernigov  down  to  442  pounds  in  Taurida. 

TABLES  SHOWING  TSE  YFELD  OF  CEREALS,  SUOAB  BEETS,  AND  POTA- 
TOES ly  BUSSIA  FOB  18tf3. 

fl  deai»iine=:2.80  »or«i ;  1  ohetrert=5.956  Winchester  botliels ;  1  berkoTetc=301.13  pounds.] 

Table  l.—Tield  of  field  planU  in  Bu$eia. 
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Tablb  L— Yield  of  field  pUmU  in  BiiMkh-Oontiiiaed. 
[In  ohetrertt.] 
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^H 

B "Son  Blackbasth 

REOIOM. 

I.— Moaoow 

2-11 

.3. 

6-10 
8-7| 

0-13 
14-9 
1-10 
0-15 
24-10 

lu 

4-18 
2-12 
2-16 

2-16 

s-u 

Trer 

"6 

5-6 
8-8 

8-12 

6 

7 

6 

"74 

6 
5 

4 
5 

? 

8 

7 
74 

14-18 

Kalnga — 

YlMdimlr 

6 

4 
5 

? 

8 

44 

0-12 
14-9 
1-9 
4-6 
8-6 
24-6 
8-10 

4-12 
2-12 
6-14 

•  -«! 

?-• 

"7' 

\* 

8 

P 

7 

St 

'54 

6 
5 

? 

6 
4 

2-4 

8-9 

2-12 
14-7 

J:? 

3-U 

4-12 
3-12 
6-12 

4-8 

7 
4-10 

3-15 
24-12 

1-7 

4-10 

3-12 
24-7 

1-8 

Yaruslav  .......•••.. 

2-14 

n.— W©-t«im  I 

Ko  vno  ............... 

e 

5 
4 

6 

4 

6 

9 
6 
8 

0 

.la^e 

Ylliia 

l-lOi'    44'     1-114 

Grodno .............. 

2-8 
1-15 
14-6 
2-10 
2-U 

6  .15 

44-184 

5-17 
8-12 

a-ir 

8{i  r-« 

Yltt^bak 

5 

8 
4 
44 

? 
64 

6 
5 
6 

5 

{« 

8 

f 

4 
5 

1-12 

Ifinnk 

2-5 

Moha«»T 

TTL-NeartheViiitalA.. 
IV.— K«*rtb©Baltlo: 

Livuola. ............. 

2-8 
2-9 

5-18 

Coarltind ............ 

8-11 

Snthonia    

4-U 

v.— Northwestern: 

Pskov  

4-n 

8t.  Peteraborg....... 

2I-I 

INovsorod  .>■••. 

*-10 
8-6 

6 

5 

?-13 

TL-Central  Tolgfanand 
traus- Volgian : 
Kostronia 

**6 

1-? 
3 

0-11 

NIxhni-Noygorod.... 
Vlatka  ....:. 

6 

4||    2 -10 
3I     u-  0 

Perm , 

4 

14-12 
8-19 

4-» 

Vn.— NoHhern: 

Voldgila....  ...•.■... 

8 

8-C 

Olnnets  ...  .....••... 

4i 

Arobangelt ..  T  .•**.. . 

•••( 
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Table  II.—  Yield  of  field  planU  in  Bu$$ia. 
[In  ohetrtrts.] 


• 

Arvngp 

GoTernments. 

Spring  rye  on  lands  of— 

Spelt  on  lands  of— 

Barley  on 

lands  of- 

Proprietors. 

Peasants. 

Proprietors. 

Pessants. 

Proprietors. 

Peasanta. 

Av. 

Bange. 

At. 

Bangeu 

At. 

Bangs. 

At. 

Range. 

Av. 

Bange. 

Av. 

Bangs. 

A.— Blackkartu    re- 

GIOK. 

L— 55oatbeni  8t«ppe«: 
BoMsmbift  ......... 

3 
8-4 

34-e 

.... 

8.4 
8 

6 
8-8 

? 

«4 

6 

? 
H 

6 

4 

44 

i 

4  -12 

4  -18 

0-12 
8-12 

3-14 

21-15 
0-141 
3-llJ 

3-32 

ti! 

1-15 
4-17 
0-8 
2-12 
4-7 

5 
t 

4 
5 
6 

5 

? 

6 

7 
54 

64 

3-8 

Xhdrson 

.... 

•  -16 
0-6 
8-3 

.... 

3  -15 

SkateriiKwIsT 

0  -10 

T*oridA 

8 

3-9 

Pruviuc«  of  Don  Cos* 
aaokfl 

2  -10 

U.-C«^Dtral: 

VoroD«J  ......  ....... 

J*:? 

1-8 

6 
2-8 

.... 

2-8 
3-6 
8-4 

1 

2  -10 

Kbark  or  .■■•■• ...... 

•"• 

3-10 
10 

1  -10 

PoltoTs 

3  -10 

III.~8oatbwoiteni  i 
KioT 

41 

3  -16 

1  -12 

Yolhynift 

31 

8 

IV.— Northern: 

Kursk     ............. 

5 
3-16 

Tshnmisnr .......... 

2 

4-17 
0  -  7 

Orlov  /Orel) 

TamboT  ............. 

.... 

4  -10 

Tula 

'-? 

RiMan... 

J' 

.... 

Pmis*. .........  ..... 

6-5J 

44-14 
30-38 

7 
«4 

64-6 

8-16 

8-17 
17 
1-4 
34-14 
4-15 

9 

9 
8 

'ii' 

6-8 

4-16 
5-12 
8-18 
0-8 
3-15 
6-20 

y.-Sastern  and  South- 
eaatem: 
Kjuan 

0 
10 

7 

Ml 

flaniarA  ...•■■........ 

2  -13 

Oronbnrff  ..••.•••••.. 

3-8 

.... 

8-84 

,? 



? 

SaratoT 

7 

Astrakhan 

Umi  Provinoo 

B...Noy-BLACKBAItTR 
KBOIOM. 

MOMWW 

6 
10 

84 

6 

?* 

5 

? 

9 

8 
H 

I' 

74 

ft 

2-15 
2-15 
2-20 

1  -12 
2-10 
3-14 

4-15 
2-15 

24-10 

2  -12 
34-14i 

2-15 
2i-l« 
5  -14 

till 

2-15 

4  -12 
1-8 
2-14 
2-11 

8-18 
6-10 
2-21 

6 

7 

i 

8 

ni. 

05 

4 

6 

J. 

7 

ci 

6i 

6 

4 
5 
6 

9 
0 
7 

1  -18 

Tver 

7 

3  -15 

8-15 
4-6 
1-2 
4-12 

.... 

6 
8-15 

3  -15 

Hmnlpnak 

14-12 
1  -10 

Kalnea 

Vladiiiiir 

■*8" 

1  -2 
5-12 

2  -10 

Yaroftlav  .......•«.• 

3  -13 

n.— Wratern : 

Ko vno ............... 

4  -12 

Vllna 

24-13 
2-15 

Grodno  .............. 

Virehsk 

3 

1 

8-4 

3 

2-5 
14-5 
2-5 
2-8 

4-6 

6-10 

14-134 
2  -U 

Minsk    

1  -  4i     24 

Mnhiler                

2-7 
2-8 

e-  8 

6-8 

.... 

2-14 
3-12 

4  -1*^ 

IlL— Near  the  Viscnla.. . 
IV.-NeartheBalUc; 
TkivoniA  ............. 

.... 

34-74 

3-7i 

Couiliind  ............ 

3  -!'» 

ButhonUi 

' 

y  -12 

\'.— NiilUweatom: 

Pskov  

54 

3-7 
5-7 

* 

8-5 

4i-7 
3-5 

4 
2-4 
8-9 
0-10 

4  -10 

St  I'otersbnrff 

•" .  !0 

Xovflorod 

t-  5J.... 

.... 

5-9 

. 

li-1.^ 

li-15 
U  -9 
1-12 
1  -U 

3-18 
3-lU 
3-12 

VI.— Ceotral  Vnlcian  and 
Trana-VoTgian : 
ICoAtronia  ...   ....... 

5 

Xiihni'Novfforod .... 

3 

81-111 
3-10 

"i 

7 
54 

6-0 

6-71 

9 

6-12      4 
2-74     A^ 

Viatka 

Pom 

81 

6i-12j     ' 

Vn— Northern : 

*      If 



9 

• 

Olonetz 

8 

4-9 

Archanff<*l .  .«>«.«*««t 

4-51 

y.v.'.yy.v 

.... 



__ 

•     , 

1 
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Table  UL^TUld  ofJUUdplanU  <«  Ruttio. 

[In  ehetrerte.] 


ATenfle  per  deaUtine,  and  range  firom  minimum  to  maziman. 

OaU  on  lands  of^ 

Halie 

on  lauda 

of— 

Sugar 

beeia   on 

Uoda 

of- 

Potatoeaon  lancbof- 

Proprietora. 

PeaMnta. 

Proprietora. 

Proprieton.  Proprietora. 

PcaaiBti. 

At. 

Bang^ 

At. 

Ranges 

At. 

Range. 

At.  Range. 

1 

At. 

Range. 

A,.' 

Bjoiicb. 

▲.—Blackkabth  ri- 

OlOM. 

X.— SoQtb«*ni  Steppe*  1 
BfBimniblifc >• 

10 

8 

12 
10 

i 

}? 

11 

8i 

.1' 
lit 

8-23 
8-80 
2-16 
2-  13i 
2-30 

4-22 
2-21 
41-16 

4-28 

4-24 
4-14 

4-22 
8-17 
4-19 
2-20 
6-18 
4i-  26 
8-27 

6-28 
6ft- 20 

0-16i 
7-20 
8-88 
6-10 
6-10 

6.20 
7-2iJ 
6-;^5 
4|-15 
l-l'O 
4-28 

lf-22 
8-lH 
1  -11 
8-15 

l^ 

8-17 

8-34 
7-28 
6H» 

6-28 

5-20 
81-30 

7 
6 

6^ 
10 

10 

7 

8-16 

24-20 
0-15 
1^10 
2-15 

4-22 

9 
6 

3 

44 
6 

9 
6 

8-18 
0-14 

0-  9 

1-  8 
24 

14-18 
0-15 
0-20 

4-184 
2|-    8 

25 
20 
14 
11 
10 

10 
25 
85 

88 

30 
25 

60 
40 
55 
60 
55 

6-40 
2-80 
0-60 
5-40 
24-50 

7-102 
3-M 
6-90 

11-80 
2-60 
10-60 

10-1^ 
4  -150 
25  -IJO 
23-120 
18  -106 

20 
15 

12 
8 
8 

86 

a* 

81 
25 
18 

44 
30 
35 
50 
48 
45 
45 

46 

60 

80 

85 

40 

8-50 

Kherevn ...... .«*«•.« 

— 

67-125 
40-60 

8- JO 

BkateriDoelftT 

TllU1'i<l  A 

0-25 
6-  li 

Prov  uf  Don  CosHftclcA 

3-20 

IX.>-Ci-ijtral: 

VoroufJ. ..•••... 

70 
85 
65 

72 
76 
65 

72 
76 

70 

20-80 
3^160 
89-90 

14-110 
8«f-140 
00-70 

20-130 
20-126 

'39-107* 
00-80 

16- n 

KhurkoT 

4-73 

PolUiTft  ,-. 

6-  50 

III.— South  weetemi 
Kiev 

16-61 

PodolU 

2-35 

Volliyuift 

6  M  -  14 

8>4fl 

iy.—Nur(benii 

Kiinik 

1 

9 
9 
84 

9 
10 
11 

.? 

10 

9 

9 
8 

? 

104 

8 
64 

11 
11 
9 

84 

3-20 
3-U4 
3-16 
2-26 
2-17 
4-17 
8-22 

3-21 
6-20 
8-20 
1-  18 
6-17 
8-21 
6-10 
6-10 

4-16 
8-18 
8-20 
1-10 
1-15 
4-28 

8-18 
8-16 
1  -10 
8-12 
24-12 
3-15 
8-17 

8-2^ 
4-16 
5-20 

R  1ft 

7 

0-20 

U-71 

TahttnilffnT  ......•«.. 

4-lSI 

Orlov  iJrelJ 

29- 7S 

Twiiibov  .../. 

Tula 

25-lU 
16-14 

RiatMi 

.... 

65  "20  -120 
60  27-100 

65  120-120 

66  12  -IvO 
86     1  -188 

15-  M 

Pen«A  

40 

19-  M 

v.— Ea'«lorD  and  South' 
eMtern: 

16- M 

Smbirek. .:......": 

...• 

80-lH 

Hanf  rw 

.... 

16 

.... 

40-60 

9-ia 

Oreiiburg 

Uftk 

ft- 88 

15  -lOU 

8-  M 

■* 

40 

1S.SI 

SaimtoT —... 

Astmkhiin 

.... 

7^-144 

65 

16-120 

86-4 

'Dnl  Pmvlnoe . ..«.. 

24 

23-113 
la  JSM 

45 

5S 
SO 
45 
40 
70 

» 
80 
30 
28 
30 
40 
86 

4S 

Si 

B.— Non-Blacksabtb 

KKOION. 

ill 

ii 

12 

10 
7 

? 

12 

lOi 
10 
10 

60 

70 

2<^1^ 

10-^«< 

RmolAniik     ».     ..«••• 

60  £0-140 
6tl  21  -  »w 
45  1  9  -120 
80|85-186 

40     1  -L%0 
85    4-8J 
85   10-90 
80  <  6-80 
40  10 -IW 
50     8-li4 
87     5-72 

60   10  -  90 

]i>-I«* 

KHllltfii  .............. 

80-  <N 

Vliulimlr 

IS-I'-* 

Yxfi-aUt 

25-13 

n.— Wtvlerni 

1-171 

YHaa    

4-  a 

Gpidno  .*««.«T.«...«. 

10- <( 

Vitebek   .....^  .... 



5-  H 

Minak  

.... 



8-  K 

MotiUev 

6-0 

ITT.— Nt<af  the  Yint^la  .. 

' 

^  C 

IV  >-Noar  the  Baltic: 
LiToiiia..  ••• 

13-lA 

(]!o»rlaii<l  ............ 

60     4  -120  '  50 

4-M 

EsthonU.. ........... 

60  .  0  -100 

46  20-113 
60  ]6-2i0 
40  ^-100 

40 
45 
40 

0-71 

V.~Northweaterni 
piikov 

15-41 

St.  Pntenbnrg 

2iroTgonid 

7l       5  15 
8l      2  20 

12-11 

.... 

^1«< 
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Oorernmenti. 

0»Uonl«idtof— 

HafM 
oolanda 

0^- 

landa 
of- 

Fotatoea  on  lands  of-* 

PeaaaDte. 

Proprleton. 

Pn^eton. 

Peaaants. 

Av. 

JUnge. 

At. 

Bange. 

At. 

Bust. 

At. 

Bange. 

At. 

Bange. 

At. 

Bange. 

B.— KOK-Br aCKt  A  BTH 
BSOioii'Contiiioed. 

TX^CeotraWolffUn  and 
TniDA-volglan! 
XofttnMDO 

0 

1* 

8 

11 

71 

81-15 
8    18 
2-18 
4-18 

1-85 
8-17 

7 

10 

7 

lift 

8-18 
2-12 

Jft?8» 
8-151 

45 
50 
35 

80-114 
20-160 
7-100 
25-45 

4-120 
45-00 
60^80 

40 
40 
25 

40 
40 

18-100 

KixbniKoTgorod .... 

17-100 

7-  80 

8-  20 

TU— KoHhtfni 

yok*«l» 

50 

10-100 

OlolMtft..  ••••■••■.... 

11-100 

▲rohanfd 

80-120 
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Tlie  following  quotatious  represent  as  nearly  as  possibte 
MARKET  PRICES  OF  FAUM 


Pro'lact 


January. 


KltW   YORK. 

Flour: 

Supf  rtlne bbl 

Spiinii  wheat extxaa,  (?ood 
to  lUiiico bbl. 

Winter    wbcAt     extnM 
Vihite bbl. 

Putt  nt«,  Hpring  wheat. do. 
Wh.-ftt: 

iCo.2  wbit« bush. 

Na  2  red  winter do.. 

Corn: 

No.  2mlxe<l bnah 

Uuftraded  mixed do. . 

Barley ; 

No.2  CanadA bush 

Stat© do. 

OatA,No.  a  mixed do. 

Rye.  State do.. 

Potatoea bW 

Hav: 

First    quality    timothy, 
tona 

Becond  quality  timothy, 

tooa , 

Beef: 

£xtm  me.M bbl. 

Hama do.. 

Pork: 

Bxtra  prime do.. 

Prime  miM.H do.. 

Lard,  priiuo  city  ..cental 
Butler: 

Creamery lb. 

Wt»Btem  dairy do. 

State  dairy do. 

Oheeee,  State  factory do. 

Sute     and     Pennaylv»- 

nia dox 

Western,  freeh do 

Sugar: 

Fair  to  good  refining .  .lb. 

Cotton: 

Ordinary  to  good  ordi- 

naf7  (N.  O.andOulf )  .lb. 

Low   middling   to   good 

middling   (S.   O.   and 

Guin lb. 

Toba(*oo: 

P^nuHylTanta  seed  leaf  lb. 
Wool: 
Combing     and     delaine 

fleeoea — lb. 

CaUforuia do. 

Ohio      and     Pennaylra* 
nIa lb. 


February. 


March. 


April. 


May. 


'$270    to  $3  05 

3  70    to  3  85 

I 

4  2o    to   4  70  , 
it  to    to   7U0 

1  05    to    1  07  1 
1 10}  to   114  I 


1200    to  12 50  ,13  50    tolSOO    1200    tol300   1200    to  13 00  1 12 (M) 
2350    to2400  12550    to 26 00  2^00    to28fiOJ2700    to2750 


BOSTON. 
Flour  I 

W^'tom,     anperflne, 
spring bbl. 

Common,  extras do.. 

Patents,  winter do.. 

Wheat  t 

Mo.  3  red  winter. . . .buah. 

Rye do.. 

Barley  t 

SuJU do.. 

OaU: 

Kalwhlto do.. 

Ho.  amUed do.. 

Oomt 

K«.aBlnd do.. 


$2  60  to$3  25 

350  to  300 

I 

:J75  to  4  GO 

5  40  to   6  55 

Nominal. 

106  to   106 


$280    to$325  *$256    to$325  l$:}15    tofi:« 


365    to   370 


S90    to   500 
550    to   G8o 


340    to  3  50  I  SCO    to  37a 


3  60    to   4  50 
540    to  650 


Xominal.     i     Nominal 
107^  to  109}!  101    to  103} 


300    tu  4GQ 
535    to  689 


NomiaaL 
109   to  110 


05    to 
50    to 


83  to  85 

70  to  74 

40  to  4ai 

73  to  734 

12ft  to  175 


1700    tolSOO 
1400    to  16 00 


OU    to      621 
54    to      59 

62 
50 

to      63 
to      61 

m  to  61} 
46    to      59 

614  to     «i 

Nominal. 
NoiuLual. 
89|  to     40 

82 

85    to      91 

89 

40 

to      404 

87|  to  89| 
74  to  794 
874  to  12S 

Nominal 
74   to     75 

ISO   to  ioo 

76 

to  186 

70   to  1J6 

1700    tol850 

1800 

1800    tol900  11900    toWW 

14  00    to  1600 

15  00 

to  1600 

1600   to  17  00 

1700 

1350    1500    to  16 00    1700    tol750|1650    tol700 

1500    to  15 50   16  20    tol65o|l750    tol785'1750    tol775 

875  ;  930     935  !  950 


25 

to 

36 ; 

25 

to 

87 

18 

to 

23  , 

18 

to 

21 

27 

to 

30  ' 

25 

to 

29 

«ito 

12|j 

10 

to 

14 

82 

to 

32* 

87 

31 

to 

31 

36 

to 

37 

6  A  to    eA     stito    5\t 


26    to  36  I  27  to  37 

16    to  20  18  to  25 

26    to  30  >  26  to  34 

10|  to  144  U  to  16 


1600  toieso 

1700 

840  to  S45 

21  to     27 

21  to     24 

20  to     15 

12  to    U, 


234  244 

23    to      284      24    to      244 


•ftto    9h!     8|to 


10 


lOAto   10^8 

10    to      18 


82    to      46 
214  to      27 

87    to     41 


800  to  350 
875  to  425 
600    to   660 


lOA  to      lU 
64  to      10 


800  to  326 
826  to  4  00 
600    to  660 


1 114  to  1  l^i    1 064  to  1  07 

75    to      78  I     76    to      76 


70    to      96  1 


42    to 

89    to 


£» 


70    to  80 

444  to  46 

40    to  41 

68    to  62 


14  te    IH 
14  to    Ui 

5|  to       5}      5/.  to     6a|     6Ato    i^ 
8ito9AtOAtolOH       9ito]»A 

10}  to    Hi    ii^to  n\i   u^to   m 

6    to      20         8    to      10       10   to     16 


41 


800  to   826 

326  to  400 

600  to  625 

108  to  110 

72  to      73 

62  to      03 


46    to 

48    to 


J?l 


67    to     « 


276    to  828 

826    to  400 

600    to  676 

106}  to  1074 

72    to  74 

68    to  76 


44    to 
42    to 


J? 


to     66 


86    to    3Si 


275  to  315 

826  to  400 

676  to  in 

111  to  imi 

78  to    M 

61  to    78 


44 

41   to 
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tbe  {>tate  of  the  markctH  at  the  beginuiug  of  each  month: 
PRODUCTS  FOR  18S4. 


Jane. 

July. 

1 

1      Aiij^iut. 

.     1 

Septemlier. 

October. 

November. 

Dooember. 

$280    tolSSO 

1                       1 
$265    to$315|280    to$320  $285    tO$290 

$285    to$280  $260    to$800  $225  to$2854 

860    to 

370 

345    to 

355  ;  355    to  865 

820    to  830 

320    to  325 

380    to    850 

280  to  810 

400    to 
525    to 

4.-^ 
650 

4  00    ro 

5  00    to 

4  50  1  450    to  500 
tf  10  1  540    to  6  00 

400    to  430 
525    to  610 

325    to  375 
540    to  615 

320    to   340 
4  75    Ui   550 

285  to  320 
4  25   to  500 

XuDiInaL 
101    u>  103 

Komlnal 
01  WU)     951 

KomiiuU. 
95t*to      96| 

Nominal 
90t  to     92 

Nominal. 
88    to      90 

Nominal. 
85    to      87 

Nominal. 
83  to     84 

C6    to 

66 

68    to 

60 

021  to      64 

66    to     67i 

59    to      60 

53|  to      541 

51   to     56 

"in 

*34*   to* 

'Hk 

Noiuinal 
175    to  200 

"wY'to • 

"ViV 

"tto 

8-4 

61 
115    to  137 

*  ioV 

«7i  to 

125 

2U0    to 

250 

176    to   226 

1124  to  175 

112ito   137 

8100 

1900    to2000 

1900    to2100 

2100    to2200 

1800    to  20  00 

1800 

1700  tolOOO 

1700    tOliOO 

1700    tolSOO  1700    tolSOO 

1 

1800 

1700    tolOOO 

1600    to  17  00 

1500  to  1650 

8850 

2700    to2750  ,8000 

2450    to2500 

1975    to  20  00 

2100    to2150 

20  00 

U7i    tolOOO 

1450 

1460    tol500 
1G50    to  17 00 
7  40 

1600    to  1600 
1850    tol875 
780 

1500    to  1650 
1700    tOl726 
755 

14  00    to  1450 
1650    to  1675 
725 

1100 

12  75   to  13  00 

810 

720 

705   to  710 

16  to 

17  lo 
80    to 

9    to 

22 
20 
81 
U 

16|  to 
16    to 
15    to 
9    to 

22 
10 
80 

H 

16    to     28 
16    to     19 
15    to     20 
7|  to     lOi 

17    to      24 
16    to      19 
16    to      81 
7i  to      10 

26    to      81 
16    to      24 
22    to      86 
10|  to      12 

28  .to      32 
16    to      24 
25    to      28 
U    to      12| 

23  to     81 
16  to      24 
25  to      28 
121  to      121 

16^  to 
16    to 

itfto 

17 
16* 

6A 

m  to 
184  to 

80 
19 

18  to     m 
17    to      17{ 

18    to     19 
174 

4ii  to      4\\ 

21    to      2U 
21    to      2li 

41  to       6 

244  to     25 
24    to      24| 

6    to       54 

28  to      284 

4i|to 

4il 

4|to       6 

4i|to    4}| 

•A  to 

WH 

•   to 

m 

Mto   lOrf 

8|to     lOi 

•4to       9| 

Tito       94 

»4to      9| 

UAto 

UA 

lOito 

114 

lOllto    UA 

10|  to     llf 
6    to     16 

S74 

16    to     18 

86 

10    to    lOA 
54  to      16 

81    to     86 
18    to     88 

86   to     86 

•Ito    lOA 
6    to     104 

88   to     88 
8    to     84 

88    to     86 

101  to    1011 
6  to     11 

88   to 

'40 

84    to     86 
18    to     28 

84  to     27 

•••• 

10  to     88 

i 

83  to     86 

800   to 
860    to 

600    to 

860 

486 
676 

276    to 
886    to 

676   to 

835 
400 
660 

876    to  860 

886    to  876 
650    to  600 

850    to  800 

826    to  876 
600    to  600 

260    to  876 
800    to  850 

500    to  660 

866    to  800 
800    to  850 
476    to  686 

250  to  875 
375  to  886 

460  to  600 

108    to 
T6    to 

104 
76 

76    to 

»«» 

98    to     09 
80    to     86 

86    to     87 
80 

88    to     891 
70    to     72 

85    to      86 
70    to      75 

88  to     84 

70  to     72 

66    to 

IR> 

08    to 

82 

41 
89    to 

40 

89|  to 

rr  to 

40 
88 

46    to     47 
42    to     48 

41    to     42 
86    to     86 

86    to     87 
88    to      84 

84;  to     86 
82    to      88 

85  to     864 
82  to     88 

fS    to 

661 

62    to 

68 

70    to      71 

68    to     70 

68    to     69 

62    to      68 

07  to      68 
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Prodnot. 


January, 


Febnury. 


March. 


ApriL 


MiU. 


BoiTOS— Continned. 


.blub- 


PototOM 

Hav: 

Cnoloe ton 

Good do. 

Pork: 

Evtra  prime bU 

New  meaa do. 

BePf- 
Wmtoro  extra  iikmhi.  .do 
WeMtem  extra  plate  .do.. 

Lnrd lb 

BnttiT: 
Korihemcrpatnery..  do. 
Wi«i«»ru  cteaiuery . .  .do. . 

K«trthom     factory,    ex 
tra    ..  lb 

Western  foctory,  extra. do. 

"EflfLB dos 

Siifrar: 

Fair  to  good  reflniog  ..lb 
Cotton  : 

Oriliuary   to   good   ortli- 
nary lb. 

Mlitdllng     tb    mlddllne 

fair.... lb 

ToliRCOo: 

Chuioeleaf. do. 

Good  Weatem  leaf.  ..do. 

hutiu do. 

TN'ool: 

I'ick-lock  and  XXX.  O. 
and  l*t9nn lb. 

rulled   do. 

('oinldnsr  and  delaine  .do. 
(i  I'll  MM  Heed««: 

( 'lo\  or.  N> w  York do . 

Ti'.Motliy Iftiph. 

li«  'l  top bnj:*. 

Applc'ii bill. 

PHILADKLPULA. 
Flour : 

Su  I korflno   "Weatem   nnd 
TeunuTlTania bbl. 

Maint<Hi*ta  "atraiijli  t," 

Imkers' hill. 

Wiuier  patent* <lo. 

Spring.' patents do 

W'lioat.  No  2n'd bush. 

Ci^rit,  sail  mixed do. 

Kye »1o 

Onti».  No.  2 do. 

Poluto<«a do. 

JIIov.  timothy tun 

Be.f: 

F;imlly bbl. 

inUia  '  meaa,   in    tierces, 
tierce 

Ilania bbl. 

Poi  k  : 

Mina do. 

Piiiue  nieasi do. 

LanI cenul 

Buiter: 

Cn'amery lb 

W.«t©m  dairy do. 

Cheese : 

New  York  factory  ...  do 

Pen n!t>lv  aula  oieamery, 

pound 

Epjra dos. 

Snuar,  fair  to  good  roflning, 

ponud 

Apple* bbl. 


$040  to$060 

1000 

J40U  tol500 

1360  toUOO 

1000  tol650 


$040  to.$046 

1600 

14  00  tol500 

1350  toUOO 

1650  to  17 00 


1300  toUOO  1800  toHOO 
14  50  toiSuO  :1450  tolSUO 
9i  to       n       9i  to      10 


$040    to$046  $088  toi047 

1500    to  1600  1500  to160O 

1300    tol400   1800  toliOO 

I 

1700                  1700  tolTSO 

1900    tol950  1900  tol950 

13to    tol400   1300  tol850 

1550    to  1600  !l550  tolOuO 

lOi  to     Hi       9i  to     11 


24    to     35 
23    to     36 


12|  to  13^: 
12}  to  124! 
28    to     r 


25    to 
24    to 


23    to 
22    to 


6Ato 


13}  to  14 

]2|  to  18 

25    to  S3 

A  5|  to  6 


15 


9|  to 

18    to 
25    to 


15    to 


$035  to$045| 

1600  to1700 

lAOO  to  1600  I 

1660  tol7O0 

1760  tolBOi 

1300  tol3S$ 

1400  toifiSO 

9  to     ivl 


35   to 
25   to 


121  to     134'     12|  to      14 


to     23  t 


5i  to       5| 


6|  to     lOi 


8|  to       9t       61  to     10 


101  to     m     10|  to     lift     101  to     IS 


11    to 
10    to      12 
54  to       9 


18  I     11    to 


13 

10    to      12 
I       54  to        9 


11  to  18 
10  to  12 
5ft  to       9 


42  to  43  ;     42  to      43       40  to  42 

15  10  liH  •     15  to      38  I     15  to  38 

32  to  42  ;     20  to      45        22  to  45 

11  to  115      11  to      1141     11  to  114 

1  00  to  1  70     1  CO  to   1  70     1  60  to  1  7U 

2  50  to  2  75  I  2  30  to  2  50     230  to  2  50 


300    to   850 

5  65    tn   600 
«U0    to   6  75 

0  37*  to 

1  (16  j  to 
59    to 


I 
273    to   325  I  275   to   800 


?,!i    to 
Xt    to 


7  00 
111 
61 
65 
41 
42 


540    to 
6U0    to 
6(X)    to 
107| 
5^4  to 

or. 

40)  to 
33    to 


600  <  r»37|to 
665  I  6  00  to 
675  '  6  00    to 

im 

50  I     60    to 
.     66   to 
41  I 

40  i     31    to 
1600   1000   to 


600 


1? 

to     24i 
5ftto       6|j       SAte     5ii 


14|  to     IS 

1^  to     14 
15   to     lift 


9   to     10ft 
llito     Ui 


35ft  to     40 


38ft  to     40 

10ft  to  11 
IGu  to  170 
230    to  250 


9ft  to  11 

uito  m 

11   to  18 

10   to  11 

5ft  to  9 


40  to    42 

15  to     88 

27  to    42 

10ft  to     11 

155  to  170 

200  to  220 

200  to  500 


250    to   300  I  250  to  SCO 


5  37ft  to  6  00 

67o  ;  5  75    to  660 

675     600   to  675 

101 1  to  lir.'ft 

60ft'     56    to  57 

68  i     64    to  ^ 


505  to  S7S 
6  00   to  675 
637ft  to  675, 
112 
57  I 

t«       70  to     75 


18  00    to  1500  ,l3u0*to 

I  I 

13  50    to  14  00  ;14  00  ,14  00 

2400  124  50   to 
2400   to 2450  !-J600   to 

1600  17  00  to  17 60  j 

1450   tol500  'I6OO 

8  50    to   975   10 00 

I 

25   to      35       28  to      86 

10    to      22        14  to      20 


44  I     4.'ft  to      42i.      40ft  to     41 
39        30    to      40  ,     25   to     33  • 
1500    1100    to  1600    1500   tol80ai 
I 
1400   to  1450   1400 

24  00   to  24  50  is8 


2500  24.'iO  , 

2650  2850   to2900|2775   tow800 


1950 


1800  ,_ 

1000   to  1050  I  950   to  1025 


1900   to  1950 
;i800 


10   to      14 


8   to 
29  to 

6  A  to 


10  to      14ft 


8ftto 
81   to 


CHto      5ii 


2650   to37W 

1850  to  1875  I 
1750 
870   to  050 


28  to 

17  to 

18  to 

8  to 

21  to 

6|to 


22 
6 


25   to 
18  to 


ISftto  15 

8|to  9 

32  to  2Bft 

Sftto  5| 


27  to 
19  to 


ISftto     19ft 


7  to 
12  to 

Sftto 


7ft 

H 


•A  "  bm '*  to  6  bubda,  or  60  pooBda. 
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Jnno. 

July. 

Angnst 

Soptember. 

October. 

Nuvember. 

Debomber. 

90  35    to$040 

#080    to|055 

1035 

to  $050 

1040 

to  1046 

1045    to|055 

IC50 

to  10  55 

8045  to$055 

1700  to  1000 
1700  to  1800 

17  00 

1500    tol600 

1650 

1500    tol550 

1800 
1600 

to  10  00 
to  17  00 

10  00 
17  00 

to20  0O 
to  1800 

1700    tolOOO 
1700    to  1800 

1700 

1000 
to  18  00 

1650    to  16 75 
17  00    to  17  50 

1550    tol600 
1675    to  17  26 

1500 
1600 

tol550 
to  1050 

1550 
IS50 

to  10  00 
to  10  00 

1500    to  16  50 
1700    tol750 

1500 

to  1550 
17  00 

1250  to  1300 
1350  tol400 

1200    tol250 

13  5U    to  1400 

8|  to      lOi 

1100    tol250 

1300    toUuO 

8i  to      10 

1200 
1U50 

8 

to12  50 
to  14  00 
to       04 

1250 

UO»i 

8i 

to  13  00 
to  13  50 
to       04 

1200    tol260 

14  00    to  14  50 

8}  to        0 

1200 

1250 

8 

to12C0 
tol3U0 
to       0 

1200  to  12?.') 

13  00   tul3oO 

74  to       8} 

18    to      21 
18    to      21 

10    to      22 
18    to      21 

10 
17 

to      23 
to      2J 

10 
17 

to      21 
to      22 

21    to      30 
20    to      2d 

21 
20 

to      31 
to      30 

20  to      30 
1*0  to      30 

11    to      Hi 
10    to      11 
14    to      10| 

0 

81  to        81 
15|  to      17} 

H 

0 

104 

to      10 
to       04 
to     21 

10}  to     11 
8    to       04 
17    to     20 

11    to      114 
104  to      11 
16    to     23 

12 
0 
10 

to      13 
to      12 
to     28 

12  to      12| 
14}  to      Hi 
20  to      20 

6Jto     6A 
Hto     lOi 

4iito       5 
8ito       81 

6 

to       64 

to     104 

4| 

to       64 

to      10} 

4}  to       6 

8    to       0} 

0 

71 1»       81 

e}to       0} 

Ufto     121 

111  to     12} 

11* 

to     12} 

11» 

to      12 

10    to     11} 

01  to     10! 

10}  to      U| 

11    to     18 

10    to      12 

61  to       0 

86    to     38 

86    to     87 
80    to      35 
86    to      37 

81 

to     86 

36   to     864 

32 
26 
36 

to     36 
to      35 
to     37 

35  to     36 

20    to      38 

22  to     35 

23    to      27 

324  to     37 

83 

to     37 

88    to     37 

85  to      37 

lOi  to      11 
156    to  170 
200    to  220 
250    to  560 

lD|to      U 
155    to  170 
200    to  220 

101 
155 
200 
150 

to      11 
to   170 
to  220 
to  800 

104 
160 
200 

75 

to     11 
to  180 
to  220 
to  176 

104  to     11 
100    to  18i» 
2(10    to  220 
160    to  850 

104 
160 
200 

76 

to      11 
to  180 
to  220 
to  325 

104  to      11 
ICO  to   180 
200  to  220 

75  to  800 

260  to   800 

250   to  800 

260 

to   276 

250 

to  276 

226   to   276 

226 

to   260 

200  to  250 

476   to   676 
675   to   650 
675   to   650 
li«lto   1031 

70 

4i)i  to      41} 
22   to      35 
1700   to  1800 

600  to   550 
600   to   625 
600   to   625 

04* 

65   to      57 

70 

35   to      37 

40    to      66 
1300   to  1650 

525 

575 

600 

80 

57 

34 
45 

14  00 

to   680 
to   650 
to   615 

to      60 
70 
to      86 
to      65 
to  15  00 

550 

675 

600 

8d 

60 

50 
1800 

to  610 

66 
to     62 

87 
to      56 
to  1000 

626   to   650 
550    to   575 
575   to   626 

85 

65 

64   to      65 

34 

50   to      65 
1600   to  17 00 

500 
500 
500 

68 

84 

60 

1650 

to   625 
to   550 
to   600 

450   to  475 
4  75   to   5-»5 
600   to  625 

70 

454  to      46 

*'*3lito"*85i 
17  00"  to  Vo  00' 

14  DO 

1350 

1350 

to  13  75 

1350 

to  14  00 

1350    tol400   1300 

to  1400 

1350  to  1400 

2800 
2500 

1050   to2000 
2800    to2000 

2200 
2700 

to  20  00 

24  00 

25  00 

to  26  00 

22^                  2200 
2000    to 2050  2100 

2150 

2100  to2150 

180O  tolSSA 
17  50 

1650   to  17 00 
1600 
750   to  876 

1675 

to  17  00 

1800 
17110 
876 

to  10  00 
to   000 

1800   to  1860   1700 
]7iiO                   i7<io 

to  726 

in  00 
1500 

800  to  025 

7  76 

to   875 

775  to   875 

700 

700  to  826 

10  to      20 
16  to      17 

18   to      21 
U   to      16 

18 
U 

to      20 
to      14 

20 
18 

to      22 
to      21 

27   to      31 
10  to      24 

26 
10 

to      80 
to      22 

20  to     30 
ao  to     25 

ISito      16i 

0  to      10 

10 

to      11 

10 

to      U 

10}to      12 

11 

to      18 

11}  to     13 

HI  to      12 
12  to      18 

li 

to       0 
to      10 

6 
20 

to       0 
to     21 

7   to        0 
ao  to     22 

18   to      10 

22 

86  to     80 

6  to        6i 

800  to  460 

260  to  400 

;:;:;::::::::: 

60 

to   160 

100  to   860 

100 

to  226 

160  to  260 

*  LowMt  prioo  in  thirtj  jMttti 
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MARKET  PRICES  OF  FARM 


Products. 


January. 


February. 


March. 


April 


Hit. 


J 


BALTUIORR. 

Ohio  and  Indiana  super- 
flue hbl. 

Ohio  Pud  Indiana  futnily, 
biiri'el     .  

Patent  A, Baltimore  winter, 

barrel 

"Wheat,  No.  2  red bn«h . 

Coin,  regukr  mixed,  \^wt- 

ern buah. 

Rvo,    Petnnnylvania   and 

'Mar\  land  '. biinlr 

Oats.  Pt'uusylvania   uud 

Ikfar.vland bunh 

Potatoes do 

Hav,  timothy tun 

Pui'k: 

Meas bbl. 

Bacon,  ahouldera lb 

Sufcar-cured  hams  — do. 

Sugar-cured  ahuuldors-do 

Lanl,  r«flned o«nial. 

Butu«r: 

Cmamery lb. 

Kew  Turk  State,  good  to 
choice lb. 

Western  factory do 

Che4'M : 

Ni' w  York  choice do . 

Western  choice do . 

EfTga,  freJ^h dos. 

Suifar,  fairruflning lb. 

Cotton : 

Oidinary  to  good  ordi- 
nary  lb. 

Low   middling    to    mid- 
dling  lb. 

Tobacco : 

Good  to  middling,  Mary- 
land  cental. 

Common  Kentnoky  leaf, 
cental 

Good  Kentucky  Inga, 
cental 

Commun  and  good  Vir- 
ginia lues cental. 

Rice,   Carolina,   prime  to 

choice lb. 

Wool: 

Tubwaahed do. 

Fleece  waahed do. 

Gtiod  nnwanhed do. 

Merino do. 

Applea bbl. 

cmcAQo. 

Flonr: 

Winter bbl. 

Rpriug do. 

WhoMt: 

1^0.2  spring bnah. 

No.  2  red  winter do. . 

Barley do.. 

Com,  No. 2 do.. 

OHta.No.  S do.. 

Rye,  No. 3 do., 

Potatoea do.. 

Bay  I 

Timothy,  Istqnaltty  ton. 

Timothy,  2d  quality.. do. 
Beef: 

Meaa bbl 

Hama do. 

Pork: 

Meaa do.. 

Bacon,  short  cleara.cental. 

Ham,  aweet  pickled,  .do. . 


$300   to$350 

500    to   660 

700 

106  to    107 

68 

78   to 

88   to 


74 

42 

80   to      65 
13  00    to  17  00 


1550 

7.V 

]4ito 

0 

10  00 


15 


>$2  75  to 
490  to 
700 

loei 

98ito 

67    to 

40    to 

45    to 

14U0    to 

1650 

8 
14    to 

8|to 
1000 


$325  $375    to  $3 50  $2  75   to$325  $325   tot335 
650     500 


I  700 
108^ 

68}.     CO 

60i'     68 

43        48 

50        80 

1800  !l4  00 

I 
11800 

14*       14i 
9  '       Ui 
10  00 


to   505     475   to   550  I  525  to  'jUi 
I 

700  I  700 

to   108}^  102   to   1021  103]  to  U:v 


61| 
70 


60   to      62  I 
67   to      C8) 


66   to     fiS 


30   to      85 


30   to      85 


23   to 
15   to 

lt| 
12    to 
27   to 
6|to 


124 
28 

7 


23   to 
15   to 

13}  to 

13   to 

40   to 

6|to 


to  46  40  to  43  I  39  to  40 
to  40  80  to  60  I  35  fo  4.> 
tol700   1400   tol700il5li0   tolSUU| 

to  1000   1800    to  1900   172r.   to  1823  I 

to       15i;     14^  to       15^:     14{to      K'i 

,  075  I 


to 
to 


1000 
22   to 
26   to 


to      18       20   to 


14 
42  i     18 


14*' 
134 

42 ; 


84t0        9| 
0{to      10| 

400  to  800 
800  to  000 
700  to  800 
650   to   800 

5|to    m 

88  to  86 

80  to  82 

24  to  26 

22  to  28 


164 


16 
14 
19  ;  20  to 


21 


9  to   9|   0 
104  to   10|   104 


400  to  800 

800  to  000 

700  to  800 

650  to  800 

64to   6| 

88  to   86 

80  to   88 

24  to   26 

22  to   28 


410  to  600 
460  to  470 


0}|       04to      104 

ioi;   101  to    lu 


400  $0  800 
860  to  060 
700  to  800 
650   to   806 


420   to  460 

4  76   to  600 

024  to  02| 

103 

60  to  60 

684to  534 

88!  to  85 

664to  60 

80  to  84 


10 124  to  10  60 
850 

1176   to  1200 
2650   to2700 

1786 

1026  to  1060 

1200  to  1260 


400  to  800 
800  to  000 
700  to  800 
660  to  800 
64(0       6» 


36  to    ao' 

23   to     24* 

18  to     20 


18 


III 


12   to     IS 
64to      6 


426  to   676 


84  to  m 
luto  m 

400  ta  8« 

800  to  9« 

700  to  860 

660  to  8M: 

64ti       <i 

04  to  81 

82  to  81 

04  to  26 

94  to  26 


4124  to  485 
824to     03 


83   to  8641  . 

1004  to  101  I  1U6 

58   to  00  68  to      74 

64    to  94f  644to      » 

394to  86}  £4 

61    to  fl).  01 

82  to  41 


1100   to  1200 
1000    to  1200 


U2B 


UOO  to  1400 
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Jane. 

July. 

Angnst. 

September. 

October. 

November. 

December. 

$275    t4>$350 

$2  75    to  $8  37 

$2  50  to   $3  00 

$2  37   to  $2  75 

$2  25   to  $2  65 

$2  25   to  $2  75 

$2  25  to  $2  03 

450    to 

550  1  450   to 

560 

4  25   to 

5  25 

400    to    500 

3  75   to 

4  75 

375   to 

475  1  350   to  4  50 

C75 
104 

!  675 
1     08i 

6  25 
94ito 

»*f 

625 
8&ito      88^ 

GOO 
84    to 

844 

600 
814  to 

1  525 
814'     79  to      7l'i 

GO    to 

60'-     SA   tA 

561      G2i 

61 

44   to      46 

70   to 

704 

60   to 

70 

62    to 

65 

66  to      58 

65 

3S 

45    to      65 
15 OO   to  1800 

37    to      40 

50    to      75 

13  00   to  17  00 

42   to      45 

50   to      65 

20  00   to  21  00 

30   to      35 

40   to      00 

17  00    to  1800 

r^   to      40 

40    to      50 

1600   to  17 00 

81    to      35 

45   to      55 

13  00    to  17  00 

35 

85   to      50 
1300  tol800 

18  00 
H 

'it 

9  75 

1750 
8 

14) 
0; 

925 

1700 
7i 
141  to 

0  25 

10 

1925 

15i  to       IC^ 

m 

925 

1775 

«i 

J5M« 

lu 
925 

164 

1700 

H 

154  to 

164 

1350 
8 
12^  to      14 

876 

20    to 

28 

15   to 

23 

20   to 

22 

20   to      23 

26    to 

82 

26   to 

32 

26   to      81 

18   to 
16   to 

22 
20 

15   to 
8   to 

18 
10 

15   to 
12   to 

1« 
13 

15   to      21 
U   to      13 

15   to 
9    to 

25 

15 

18   to 
15   to 

28 
17 

20  to      28 
15  to     17 

12    to 

13 

lOito 
9{to 

16    to 
4|to 

11  1      10    to 

10  ■       M*  to 

14 
6 

11    to      lU 
9   to        <jj 

17 
4ito        5 

84  to        Oi 
lOi  to      10| 

12    to 
104  to 
22  to 

23 

13   to 
11%  to 
24    to 

1?' 

25 

134 

124  to      13 

12    to 
5 

16 

17 
10 

i:j   to 
4ito 

Si  tn 

27   to     28 

14itO 

10 

84  to 
94to 

8i 

94  to       94 
10  to      10| 

111 

11    to 

llj'     104  to 

11 

9ito 

10 

400    to 

800 

600    to  11  00 

4  00    to 

800 

400   to   800 

400   to 

800  !  400   to 

800 

400   to  800 

800    to 

900 

800   to 

900 

800    to 

90O 

800   to   900 

800  to 

900  :  8  00    to 

900  >  800  to  000 

700   to 

800 

700   to 

800 

700    to 

800 

7  00    to    800  ;  7  00  to 

800  !  700    to 

8  00     700   to   800 

650    to 

8  00 

0.'30    to 

800 

650    to 

800 

050    to   8  00 

660    to 

800  j  050    to 

800  ;  650  to  800 

O^to 

«4 

64  to 

«l 

6|to 

H 

Cito        61 

64  to 

64 

5|to 

84        5|to        04 

30   to 

82 

30   to 

82 

30   to 

31 

30   to 

81        30   to      81 

•«•• •• . •• 

20    to 

28 

20    to 

22 

20   to 

23 

20   to 

22       20   to      22 

18   to      19 

loo   to  275 

3  00    to 

4  00 

oOi)     to 

3  20 

150   to 

2  00 

75   to   2  00 

150    to 

200 

125   to 

2  50 

4  35 

4  60   to 
4  40 

85i 

50 

55}  to 
811  to 
621 
25    to 

600 
38 

410 

S!U    «A 

390 
410 

784 

81 

64 

83 

27 

800 
3  40 

744  to 
754  to 
45    to 
412  to 

X 

80  to 

210  to   235 

890 

85   to 

88*  to 

41|  to 

55{to 

8«)Ito 

61 

60 

80 
69 

i 

6  40                  1  4  00   to 

2  85   to   3  00 

89ito 
IHi     to 
48    to 
56    to 
32    to 
02 
25   to 

891 

loi 

50 
55 
82 

40 

71>i 

82; 

47 
01, 
15 
64 
60 

to      791 

to      64 
to      521 
to      251 

77Jto 
804  to 
63    to 
81    to 

744      72J  to      784 
70        734  to      7# 
624      40   to      02 
45  1     33  to      354 
2&i      26   to      254 

40       80  to      38 

12  00    to  1300 

1100    to 
900   to 

9  75   to 
2600 

1200  !1200    to 
1000    10  00    to 

13  00 
1100 

1000 
29  00 

1200   to  1350  'lOOO   to 
10  26   to  11  00  ;  8  00   to 

LI  00 
900 

1000 

10  00   to 
800    to 

1100  1000  toll 00 

900     OtiU   to   950 

0  75    to 

1000 

1000 

975   to 
2850   to 

900    to  10 00 
2800   to 28 76 

1676 

900   to 
2860 

1660 

24  50 

:;i;"  *.!*..:::: 

1326   to! 

L3&0 

1100 

•" 



^llll  \, 

::;;;;:::.::.. 

;:;;;:  ;::.::::i:::::::::::::: 

*>•▼. 
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Prodaot. 


Cricaqo— Coatinued. 

I«iird do.. 

ButUtr: 

CrMnnery lb. 

Giiod  to  choice  dairy.. do 
Cheeiie: 

KullcroMn do 

l2>wergndM oo 

Ejcjcs    do*. 

bu»;ar,  y«*lloir lb 

▲ppl«s bbl 

CXNCCnfATI. 

Flonr: 

Superfine bbl 

Extra do 

Family do.. 

Fancy do.. 

Whetit: 

K«».'8  TfA  winter  ....bash. 

No. 2 red  winter do.. 

Com: 

No.  2 mixed do.. 

Oeta,  No.  2  mixed do. . 

Bye,  NoS do.. 

Barley '••••••.•••••••••. do.  • 

Bay: 

No.  1  timothy.... ....« 

Lower  gradea do.. 

Pork: 

Mwie bbl 

Hams,  anirar^nred ...  .lb 

Shoulders,  iiiigiir*cured  do . 

Bnoon,  sn|(M*H)ured  ; .  do 

Xard centtU. 

BmtHr: 

Creamery lb. 

Liiwer  gradea do 

CbeesM: 

Choice  Ohio  factory.  ..do 

Liiwt»rgrsdes  do. 

Btfics dos. 

PotiitoM • bush. 

Pesnatst 

TeauHaeee...,. lb. 

Cotton : 

Oitiinary   to  good  ordi- 
nary   lb 

Low  middling  to  good 
middling lb 

MidaiiuiEfairtofiair..d». 
Apples .bbl 

BAnrr  louu. 

Plotir: 

Snp<*rflne bbl. 

KHiiiily do 

Patents do.. 

■Wh«Bt,  No.  2  r*Hl  ....bn<«b 

Coin.  No.  2  mixed dn.. 

Rye,  No  2 do.. 

liarlfv,  Wisconsin  ...  do 

Oatrt.  Nrt.  2    do 

Pot  toes do.. 

1U\  : 

Timothy ton 

Prsirie do.. 

Pork: 

Mess  bbl 

BiUHin,  breakfast,  sugitr. 

cured lb 

Hams,  sng)tr<cnn*d  ...do 
Lard,  reliuid,  Uerve  ..do 

B<*t»f  • 
Family  extr» bbl 

Butter: 

OhMmery  .....lb 

Dairy do. 


9028  to$080 
18  to      28 


Jannaxy. 


$027  to|083 
17  to     28 


12|to 
71  to 

28  to 
e  to 


13 

3 


290  to  825 

8  50    to  875 

4A0   to  475 

500   to  540 

03   to  i»5 

102   to  108 

60 

88|to  87 

82   to  88 

68  to  88 

1000  to  11  00 
700  to  000 

1450   to  14 75 

m  to  13| 

7{t4>  71 

0   to  10 

855   to  870 

80   to  42 

10   to  20 

lOi  to  lU 

0   to  lU 

221  to  23^ 

35   to  40 

4ito  8j 


8  to       9) 

Of  to     m 
I0|to      111 


260  to  275 

300  to  405 

56U  to  t50 

101  to  102 

45  to  451 

64  to  54 

45 

30  to  801 

80  to  88 


900   to  1250 
950    tolOSO 


80   to      86 
86  to     28 


Febmary. 


8940  to  1048 


18  to 

7  to 

25  to 

6  to 


285  to  810 

340  to  Z6!i 

4  50  to  4  75 

500  to  540 


95 

to 

97 

103 

to 

104 

60 

88 

82 

68 

to 

86 

1050 

to  11  00 

950 

to  10  00 

1600 

to  1625 

12 

to 

18* 

8 

to 

H 

10 

to 

11 

887ito 

905 

35 

to 

41 

10 

to 

22 

lUto 

121 

5 

to 

10 

861 

to 

87 

35 

to 

55 

8ito    n 

0{ to      10} 
111  to      111 


2  60  to  2  75 

3  9(1  to  4  05 
5  60  to  6  40 
1031  to  104| 

I  to  «» 

75 

32i  to   33i 

30  to   40 

900  to  1200 
7  50  to  10  00 

1600  to  16 75 


i^to      10       10   to      10|      lUtO      12 
12  to     lii      12  to      i:r(      1.-4 
8ito        9         9to        9|       9ito        9i 


80   to 
121  to 


March. 


22  to 
16  to 


14  to  15 

8   to  10 

22   to  23 

6ito  8 


1025   to8088 
16  to     2d 

14   to  15| 

0   to  10 

16  to  171 

51to  6 


286  to  810 
350  to  875 
4  70  to  4  90 
515    to   540 

95   to      98 
106   to   107 

68 
87   to      89 
65 
56  to      86 

1100  to  1160 
800   to  1050 

1800 

184  to  14i 

h|u>  8} 

10{to  111 

935   to  950 


20  to 
10   to 

iHto 
8  to 
17   to 


87 
28 

}!» 

18 


35  to      50 


6   to 


8|to 


71 


10    to        lAf 
111  to      11} 


260   to  275 

410   to  4  20 

5  85    to  65i) 

1  0R&  to  1  104 

48|to  49 

58 

58 

80   to  45 

1200  to  1400 

SOO   to  825 

17874 


12 
1200   to  1600   1100  to  1850  1100   t9l35n  1200   to  150 


26  to 
86  to 


ApriL 


8885  to|i41l 


275  to  800 

8  25  to  380 

4  50  to  4  75 

500  to  525 

95  to  98 

108  to  106 


to   84 
\Ci  to   11* 
800  to  025 


30  to 
15  to 


10   to  11 

8   to  10 

15|  to  16 

20   to  40 

6|to  711 


9ito      111 

10{  to      111 
Hi  to      Vil 


280   to   275 
4  10   to  4  20 
580    to   635 
108   to    10(H 
4M    to      4x1 
59|to      61 


32   to      84i 
2ii  to      3u 


13  25   to 
1060 


May. 


14  to  15 

2   to  S| 

14  to  14| 

5|to  « 


310  to  344 
870  to  4M 
470  to  SM 
526  to  SSI 

100 
105 

56|t«  a 

86  te  Ml 

86  to  H 

80  to  81 

1400  to14W 
1000  tellM 

172^  to  1711 
12|to  13| 
8 

Ht 
825 


23  to 

10  to 

11  to 
8  to 

12 

20  to 

61  to 


38 
20 


10 


9|to     181 
11}  to     12 

1-4 


d 


280  to  211 

4  15  to  49 

580  to  6iS 
114 
49|to     51 


3*1  to 
K»to 


49 


14   14  50  to   15M 


111  to 
13(to 
91  to 


80   to 
80   to 


18821 10 17M 


11    to 

U  te 

9 

1200  te 

81   to 


in 

ISM 

m 
n 
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Jano. 

July 

Aagntt. 

Septembor. 

Ootober. 

KoTomber. 

•8021 

10  tol 
12  to 

17421 

15  tol 

12  to 

1760 

|7124to$7  90 

1690  to$702i 

$670  to|680 

0  20 
17 

1015  to  10  19 
12   to      16 

1020 
16 

18  to9025 
14  to     20 

24   to 
16  to 

83 
28 

24   to 
16  to 

29 
23 

24  to     29 
16  to     28 

11   to 
2   to 

500    to 

12 
6 

6 
700 

?2 

154  to 

5lto 

500   to 

? 

16 
7^ 

0  to 
5  to 
18ito 
5  to 
200  to 

15 

10  to 
6  to 

200  to 

13 
9 
14 

10  to 

8  to 

17|to 

6  to 

160  to 

18 
10 
18 

12  to 
5   to 

20  to 
4|to 

75  to 

18 
0 

200 

lUto      121 

5  to       »| 

24  to     25 

4|to       5i 

135  to  200 

SOO   to 
S40    to 
4*5    to 
600   to 

825 
875 
4  76 
585 

290   to 
335   to 
4  10   to 
490   to 

816 
860 
455 
525 

275  to 
815   to 
876   to 
465   to 

290 
8  40 
4  25 
50U 

240   to 
2  80    to 
350   to 
400   to 

26ft 
8iK) 
885 
4  40 

235  to 
260   to 
850   to 
400   to 

250 
2«) 
8rii 
425 

210  to 
260   to 
3  20   to 
875   to 

240 
275 
885 
40O 

190  to  280 
240   to  2  60 
200   to  825 
860  to  890 

08    to 
102   to 

95 
108 

78 
91 

8H 

87   to 

88 

74   to 
80  to 

76 

81 

75  to 
80  to 

77 
81 

70   to 
78   to 

75 
784 

66 

75  to      76 

58   to 
84   to 
06 

bO 

480 
1860 

54   to 
31|to 
6t    to 

05 

54|to      65 

84    to      84i 

65 

68  to      70 

1200   to  1260 
900   to  11 00 

63}  to      54 
2»   to      80| 
5.4  to      56 
66   to      71 

1100   tollSO 
950   to  1050 

55 

27  to    ri 

55 

51   to      72 

low  tollOO 
850   tolu50 

44   to      46 
27* 

54    to      55 
50   to      71 

1050  to  11 00 
950   to  1000 

36  to     364 
50  to     75 

1400   tol 
1000   to] 

1160  to  1200 
900   to  1100 

1100  to1180 
1000  to  1060 

It  00 
13   to 
8   to 
10  to 
825 

18 

1576   to  1600 

nu>   io| 

690   to  710 

1525   to  1675 
184  to      14i 
«   to        HI 
lOjto      U 
710 

1800   to  1825 

14^  to      14| 

»   to        8| 

111  to      11} 

780   to   755 

1700 

IS)  to 

6   to 

lUto 

780   to 

1 

776 

1475  to  1500 
12|  to      131 
8   to       H 
111  to      12 
665   to  700 

1200  to  1275 

IM  to      12 

61  to       7 

9lto       9| 

665  to  700 

17   to 
0   to 

22 
16 

20   to 
11    to 

21 
19 

17   to 
8   to 

28 

17 

17  to 
U   to 

26 
18 

25  to 
14  to 

84 

26 

25  to 

28   to 

86 
80 

20  to      80 
12  to     20 

8   to 

0 

7   to 
2   to 
134  to 
22   to 

40 

7  to 

8  to 
11   to 
60  to 

I' 

12 
65 

8  to 
4  to 

14 

40  to 

9 

6 

65 

10  to 

4   to 

15ito 

80   to 

11 
7 
16 
48 

HI  to 
6  to 
19  to 
80  to 

114  to      1?| 
10   to     11 

"ViV '" 

20   to 

55 

224to     28 
40  to     45 

6ito 

74 

61  to 

«l 

4ftto 

H 

4  to 

H 

•  to 

«l 

5  to 

H 

4  to       6| 

9ito 

lOi 

•  to 

10 

Sito 

H 

8|to 

H 

7|to 

81 

Tito 

H 

Slto       9| 

lUto 

1?|to 

450    to 

12 

12| 

OOO 

IMto 

nito 

250    to 

850 

101  to 

111  to 

100  to 

200  to 

3  no   to 

525   to 

M|to 

47   to 

64 

20U 

225 
325 
560 
85 
47i 

101  to 

nito 
100  to 

200  to 
275  to 
465   to 

811 

4ii  to 

60| 

800 

22^ 
85<» 
510 

481 

101  to 
125   to 

25U 

l^to 
150  to 

200 

150  to  175 

Toi'to' 

5H0    to 

106|to 

52    to 

60    to 

6  3*1 
107 

•3 

3  40  "to* 

570  to 

1U3   to 

53ito 

56   to 

6  25 

265'to' 
44<i   to 
80    to 
61*  to 
61    to 
47   to 
251  to 
40  to 

275' 
500 

S? 

52 
49 

'2*40  "to 

485  to 

761  to 

3«to 

49ltO 

*2'56* 
4  9(1 

38 
504 

1? 

'i'^'io'iio 

435  to    480 
751  to     7.^ 
85|to      34 

55   to     57 

Srto 

"^ 

"w'to" 
80   to 

'"ao'to" 

85   to 

"ooi 

40 

**25|'to 
35  to 

"27' 
89 

"*2B*'lo' 
80   to 

2.H  to     201 
80   to     62| 

1275   to  1875 

1000   to  1860 

1500 
600 

1650   to  17  00 

1000   tol200 
800   to   900 

1825   to  1800 

1000   to  1200 
875   to  950 

1675  to  1775 

950   to1860 
800   to   925 

1500   to  1560 

1200  to  18  60 
950  to  1U50 

1075  to  UOO 

1500 

10  75  to  11  25 

10  to 
18   to 

11 
16 
81 

15  00 

l4to 
8  to 

10 
1500 

ll|to 
114  to 
8  to 

1 

18   to 

181 
1? 

12|to 
13   to 

S» 

13ito 

14 

104to     124 

81  to 
UOO  to 

"'V' '" 

"n 

1000  to  1200 

1200  to 

^w 

1000   to  1200 

10  00  to  1200 

22  to 
15  !• 

24 

U  to 

10  to 

21 

18  to 
10  to 

31 
17 

20  to 
15  to 

22 
17 

25   to 
18   to 

80 
24 

25  to 
16  to 

SI 
25 

24  to     36 
15  to     II 
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Creamnry lb 

Lower  gnMle* do 

EgiEi   doi 

ToMooo: 
Common  to   good  logs. 

burl«y eeoUl 

Comm<>n  to  modium  loHf, 

burlev oent»l 

GooU  to  fine  leaf do 

Wool: 
Tub*wmsbod,  obotoe.  ..lb. 
FowMhtMl.  modiom ..  do 

Peftonu,  white do 

Cotton: 
Oixiinuy    to    good  ordi 

nary  lb 

Low    middling    to  good 

mid^ing lb. 

Apple* ...bbl. 

EAMBAM  cat, 

Henri 
Choice 'iMk 

Fancy  .......•••••••..do 

Wheat: 
No.  1  red  winter.... bosh 
No.  2  red  winter do 

Com,  No.  2  mixed du 

five.  No.  2 da 

Oita  No.  2 do 

Potatoee do. 

Bay,  baled ton. 

Pork: 

Hees bbl 

Clear   do 

Heme.  •ng»r<«nred....lb. 
Baoun.  brealiliMt. do 

Lard.  Ueroe do 

Batten 

Crvamery .....do. 

Dairy do. 

Chfcne: 
Full  cream do 

Esga dot 

Pt*annta lb. 

Wwl: 

Unwaahed .....do 

Tub.wa«hed do. 

Anplea: 

Connifnied bbT 

Home  grown bonh 

■KW  OBUAm. 

Flour; 

Family bbl 

MiuueiM>ta  patents do 

Wheat: 

No  2  red  winter... bunli 

Corn,Xo.2 do 

OalM,  Western do 

Pomtow* bbl 

Hrtv : 

Prime ton 

Chuice .do 

Beft: 

\Veht«rn bbl 

Fultou  market 4  bbl 

Pork  : 

Me«« bbl. 

Bu4Hiu, (»uKar>ourrd  ...lb. 

Ham«,  sugar-oared «lo. 

L«»?ii do- 

Batt«ri 

WeHiem  creamery lb. 

Western  dair/. ... . . .  .do. 


Janoary. 


$011   to|013 
9  to      10 
90 


600   to  800 
860   to  1300 


94 

24   to      94| 

Hto      0 


8ito        9i 
9|to      log 


176  to 
210   to 


180 
29u 


95   to 

850   to 

14  00 
17  00 

14 

14 
0|to 


February. 


ICarob. 


▲priL 


MST. 


I 


I0T2   to  10 14   1012   to$015  |018   tofOlS   

6   to        0         9   to      10       10   to      11 

99  to      99       18  to      18i      18   to      14i|010ito|eiei 


800  to   800 

815  to  13  00 
14  00    to  2000 

23 

5itO        8 


850  to   750 


050   tollOO 
1800  to 2000 


99   to 

29   to 
51  to 


34 

24 


170   to   180 
205    to   215 


106 
8?|      80 

88|  . 
47 
Ml 
50 
900 


49 

28i 

85   to      50 
750  to   850 

1550 
2150 
19 

a 

9* 


13  to 
19  to 
5   to 


98 
24 

14 

6 


400    to  450 
550    to  7  00 

112i 

55    to  56 

45    to  40 

115    to  16U 


28    to 
18   to 


850   to   750  I  700te    759 
0  50   to  11 00   1300 to  1400 


94   to      94i 

^  I 

8ito        7| 


99ito  U 
site  M 
7  to      i 


8|to        Oi      8iito      9,%      9i    to      10^       9ito     lei 
10   to      10|      10   to      10}      10}  te      llg      Hi  to     Ui' 


200   to   210 
226   to   290 

109 


40| 


40{to 
48 

29ito      901 
80   to      50 
700    to   900 

1950 
2450 


■1 

25  to 
18  to 


1900 
34  00 


15; 


14}  to  15 
25  to  26 
8  to    9    8  to 


17  to   23 
28  to   33 


'iV 


400    to  450  450 

675    to   700  ;  650    to  700 

1061  to   no  '  106|  tn  110 

57    to      6i»  1     57    to  58 

46    to      45i,     47    t4»  4H 

1  40    to   1  70  I  1  70    to  1  75 


100    to  14 50    14  00    to  15 00    1700 
1500  17  00     to  18 00  ' 


200    to   215 
225    to   236 


200  to  211 
2  25  to  236 


rw 


42   to  42}, 

50  I      52' 

29   to  29|       31 

33    to  52  '     80   to     41 

7  50   to  900    1000  to  1400 


27  to 

90  to 

14  to 

15 

10  to 


17  50 

1959 

U 


I 


81 
26 

15i 

12J 


"4 

25  to 
18  te 


16* 
10 
lotto 

14  to 
28   to 


281 
93 


19* 

2.' 

13 


470  tp  500 

650  to  675 

110 

56  to  17 

43  to  44 

150  to  175 


300   to  4::), 
I  luO   to  1  T3  , 


425    to  446| 


llA 

56 

44* 

350 


1250    tol450 
900 

1625 

Eto  10 
to  14 
to      10 


2.>    to 
8    to 


1200    to  1300  jldOO 
1850    1800    to  1000  |2400 


to  M] 
to  45| 
to  400 

to  20  00 
to2500 


1400    tol450    1250    tol30o'l400    tol450    1300    tol475 
035  .900    to  960  {  075    to  1000 


18  87^  to  18  50  118  25 

to      lOi       11     10 
13    to 
»} 


lOA 
13} 


26    to 
10    to 


20    to 
17    to 


*  OAO-Amrtb  UMtel«  49  Iba. 


1^ 

131 


1900 
11    to 


'^ 


21    to 
U    99 


U} 


050 
1750 

'I 

20 
li 


17«S 
12 

Si 
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Jnne. 

July. 

Aaffust. 

September. 

October. 

November. 

December. 

1008   to( 
7  to 

1010 
0 

11 

♦007    toOOOO 

$009  toOOOOl 

■'84to""i6i 

$010  to  00  101 
8  to      10 
121 

0011   to  00  12 
8   to       9 
16 

1011   to  $012 
8   to      10 
18 

♦008  to  $0131 
7  to       9 

10   to 

*io*to""i64 

22 

700  to 

000 

050   to   750 

050  to  750 

650   to 

750 

650  to 

750 

650   to   750 

600  to  700 

800   to] 
1100  to] 

1200 

uoo 

88 
22 
8 

860   tolOOO 

1000   to  1200 

860   tolOOO 

850  tol200 

8  60   tolOOO 

1000  to  1200 

81   to 
21    to 
e  to 

80 

20  to      201 
0|to       7 

29 

20   to      20| 
6   to       7 

80  ia 

21   to 

5   to 

^ 

29 

20   to 
5  to 

^ 

27   to      28 
20   to      201 
6   to       H 

28  to     28 
19* 
8  to      4 

Hto 

101 

8|to       n 

8|to       Oi 

81  to 

H 

7|to 

H 

8,».to     812 

8Ho       94 

111  to 
100  to 

800' 

10|  to      111 
160  to  800 

10|  to     11 
100   to   260 

.  lOi  to 
150    to 

m 

225 

Oito 
150   to 

2d' 

OAito       91 
lOU   to    210 

9i  to      101 
20O  to  276 

105  to 
885  to 

816 
240 

200  to   215 
280  to   240 

215  to   825 
240   to    265 

150  to 
170  to 

160 
180 

150   to 
170  to 

155 
175 

180   to    135 
140   to    150 

130  to  186 
135  to    140 

Sfto 

45 

00 
050 

*"70'to"'73i 
J^to      «, 

20   to      261 
25  to      6(1 
850  to  11 00 

"cm  to"  m 

42ito      42} 

"oa'to' 

41 
41 

28   to 

60   to 

700  to 

'631 

24 
66 

800 

"W 

40  to 
27 

40  to 
700   to 

41 

66 

800 

■■52rto*"'*G3 

8(*i  to      31 

40 

22 

30   to      40 
700    to    800 

62  to"  63* 

31 

41 

8?to 
800  to 

"ia'to     *25* 

50    to*   GO 

750   to   900 

23 

85  to     40 
760  to    825 

1700 
1850 

1750 

17  60 

2200 

14 

18  60 
23  00 

1750 

22  00 

13 

1» 

17  50 
2200 

1 

1760 
2175 

18 

"ii 

8  to     10 
8  to       8 

15  to 
10  CO 

18 
16 

15  to      17 
0  to      12 

16  to      10 
10  to      14 

17  to 
10  to 

20 
12 

18  to 
14  to 

22 
16 

28   to      30 
20   to      23 

29  to     82 
26  to     26 

18  to 

15 
12i 

22 
84 

8  to      10 

10    to      lOi 
7    to       9 

iil*" 

12 

12  to 

14 

18 

S* 

l4to 

15  to 
15  to 

'"22 

IS  to     22 
26  to      82 

12    to     22 
25    to     82 

18   to 
27    to 

22 
81 

18  to 

37   to 

22 
81 

18  to      92 
27    to      31 

18  to    88 
25  to     31 

125  to 
85   to 

150 
50 

125   to 
35   to 

200 
50 

100   to   200 
35   to      50 

125  to  225 

«mr  .'"..'•"! 

"Vo'to'l'so 

35    to    60 

485   to 

600    to 

450 
000 

KomioaL 
000    to  050 

Nominal. 
600    to  025 

400    to  410 
600    to  010 

Nominal. 
675 

Nominal. 
5371  to  5  50 

Nominal. 
6871  to  550 

110 
00 

411  to 
70    to 

42 
185 

100    to  110 

SO 

411  to     42 
150    to  100 

00    to     03 
54 

40    to      41 
100    to  200 

90 

56    to 

35    to 

100    to 

67 

36i 

215 

87 
56 
85 
100    to 

2  05 

87 
54 
85 
150  to  175 

85 

46  to      47 

34   to      35 

145  to   185 

1000    to2000 
2100    to23u0 

1400    tolOOO 
1000    tol700 

1350    tolSOO 
1600    tol7U0 

1600 

1700    to  17 60 

1400    tolOOO 
1700 

1600    tolSOO 
1800    tolOOU 

TO  00 
1800 

1250    tol350 
960 

1200    tol400 
950 

1275    to  1825 
850    to  875 

1100    tol200 
900 

1250 
925 

1100 
925 

1150  to  1200 
900 

1750 
U    to 

13 
18 

1000    to  16 50 
11     to      111 
18    Ut     131 
Hto        0| 

1650 

7|to       8} 

1800 
12   to 
15 
8 

121 

17  50 
12 

14    to 
8    to 

15 

8i 

1500    tol575 
12 

13    to      15 
7|  to        81 

1200  tol250 
lil 

12  to      18 
71  to       7| 

n  to 

U   to 

33 
17 

20    to      22 
15    to      17 

20    to      23 
14    to     17 

16    to 
18    to 

22 
18 

18    to 
12    to 

33 

20 

26    to      33 
18    to      24 

22  to      81 
15  to     88 

•XJaotiuJ  •pecnlatiTe  donuuul  for  tbU  griide  at  thla  data. 
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Kbw  ORLKAnB-^onUnQed. 

Chee^o*. 

New  Y«»rk  crmini ....  do 

Wtwtem  creMu .  iw>  •  - . -do. 

BifflTH   M....doa. 

Snmr: 

Fully  fklr lb 

Strivtly  prime do 

« 'Untied  (white) do. 

Cotton  I 

Low  oTdinary do. 

Oniinary  to  good  ordl- 
ONry lb. 

Low  middling  to  good 
middling  lb. 

Middling  fair do. 

Tohiioco: 

LagM lb. 

Coinmon  to  medium 
l«*f  lb 

Goml  leef.... ......%.. do. 

PeanntA    •••••••.do. 

Rloe,  deenedt 

Cumiuon.....-.«-»--«do 

Giiod do. 

Apiilee bbl. 

BJLH  FBABCX800. 

Flour  I 

Siiprrflne bbl. 

Sutras do. 

Whnat: 

No.  1  white oental. 

No.  2 do 

Barley  ....•• do. 

Com: 

White do. 

Yellow do 

Oats do. 

Poiatoea..— bush 

^' 
wheat ....ton. 

Otherrarietiee....—  do. 

Eeefi 

Mess bbl. 

Family dp. 

Pophi 

M*ss do 

Bn«kft»t  baoon«  East- 
ern  lb. 

Han*8.  Csllforaia do. 

Lord,  In  tierces do. 

Biitter; 

>ancy do. 

Choice  roll do 

Chese: 

K<'W  York  fartory...  do. 

CaUromln,  factory  . . .  .do. 

E<?"ii.  California dox. 

Witol: 

ShMtem  Oregon lb. 

Sao  Jtiaquin  and  middle 

county... lb. 

Apples • box. 


10  Ui 


January. 


141  to  to  15 
12{  to  18 
26    to     28 

7|tD       71 


^13 


81  to 

M  to      lOf 
10|  to     io{ 


61  to 


(Nominal. 
9    to     lOi 


7|  to 
Nomli 
9    to 

4  to       51 


400  to  450 

526  to  575 

1  77i  to  1  80 

170  to  178 

1021  to  1171 

165  to  170 

155  to   165, 

160  to  175 

45  to     95 

1800  tolSOO 

OUO  to  1500 

1600  to  15  60 

1700  tol800 

2460  to2600 


15i  to 
15  to 
15 


85 

80 


to     88| 


17  to 

15  to 

85  to 

20  to 


16    to      18 


Febmary. 


to  $013 

81    to     88 


51  to 

71  to 

7|to 

8Ato 

10    to 
lOH  to 

6ft  to 


71 
OH 

71 
8 


6|  to 
KominsL 
7    to     10 

I   to     4^ 
5|  to       5J 


825    to  425 
512}  to  575 

1724  to  175 
167]  to  170 

150  to  155 

155  to  160 

150  to  185 

60  to  nil 

1500    tolOOO 
1400    to  1600 

1525 

1700    tol800 

2450    to2500 


i 


82| 

80  to 

17  to 

17  to 

25  to 

20  to 

16  to 


1^ 
1.V 

m 


March. 


April. 


1014    tolOISIIOlO 
12    to     1]4 
14    to     16 


^S 


n 


8|to 


]0|  to  1011    101  to  n/k 
ml  to  loil  iii(  to  Ui^ 


6|  to 


71  to       9 

NominaL 
7    to      10 

4    to       4i 
H  to       5i 


400  to  460 

525  to  575 

160  to  1.67i 

158  to   161 

90  to  180 

145  to  150 

160  to   165 

110  to   145 

75  to      00 

llPO  tolSSO 

800  tolSOO 


17    tofOlO 

6{to  7 
7|  to  8 
8H  to  10»V 


10161  to  10 17 

'u'to'ie 


6|to 

7|  to 
NominaL 


4f  to 
4|  to 


420    to  450 
525    to  565 

157i  to  169 


85  to  130 

145  to  160 

160  to   165 

135  to   180 

40  to  150 

1100  tolSOO 

800  tol250 


1500    tol550   1560 

1800    to  18  60 


1700    to  1850 
2450    to2500 


15i  to 

14    to 
15 


17    to 
16    to 


20   to 
16    to 


2450    to2500 


May. 


a 


to 
Sftto 
91  to 


0| 

8i 


111  to  v\i 

13^  to    12A 
8   to       9 


9    to 

U    to 


51  to       5f 


400    to  450 
500    to  52$ 


75  to     77| 

145  to  150 

100  to  165 

185  to   Itf 

100  to  190 

1100  to  1800 

600  tOl250j 

1580  I 

1800  to  1860 

2450  to8500 


82ft 

18 

16ft 
25 


19 


15ft  to 

14  to 
15 

24  to 

21  to 

17  to 

16  to 

21  to 

20  to 

16  to 


15ft  to 
14  to 
15 

23 
21    to 

20 

"Mi"  to" 


2Si 


30 


12   to     16, 
100    to  800 
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Juno. 

Jidy. 

Anfatt 

October. 

KoTomber. 

December. 

1015    to|0154 

$018 
0 
12    to|018 

10    to|012 

|012i  to|018 
14    to     18 

0012|  to|0]8 
12{  to     13 
10    to     24 

0018 
15 
20    to|02S 

27  to0030 

54  to       51 

7i 

71 

41  to       41 

5 

n 

«|to     3II 

5;  to       U 

6  1  to       Of 

7|  to       8 

71 

7 

7A 

7A 

91  to     101 

0   to     10 

8ito       9| 

•A  to    10 

8|to 

•I 

«Ato 

^ 

BAto     9A 

II  to     111 

III  to     12 

104  to      11 
lli 

LV  "^ 

lOi  to     101 

x9" 

10 

xSI- 

•II 

OJJto    lOA 

a   to      0 

8    to       0 

8    to       9 

8   to       8 

8   to 

8 

8    to 

0 

8  to       2 

9    to     10 
U    to     12 

0    to     10 
U    to     12 

2    to     10 
11    to     12 
2   to     12 

825    to  875 

0   to     10 
11    to     12 
6    to       8 

4    to       4| 
5i  to       61 

100    to  800 

2   to 

11    to 
6   to 

n^ 

150    to 

10 
12 
8 

J 

0    to 
U    to 
4   to 

4    to 

5ito 

100    to 

10 
12 

J 

8  to     10 
11    to     12 
4   to      8 

44  to       5 
5ito       51 

4ito       41 

4  to       44 
54  to        S| 

175  to  400 

275    to  850 
425    to  475 

400    to  450 
500    to  525 

800    to  850 
460    to  580 

400    to  450 
600    to  626 

260 
476 

280 
476 

225  to  260 

450 

— 

1421  to  145 

1421  to  145 

126 

1221  to  126 
80    to      00 

122    to 

180 

126 

128 

77i  to  125 
156    to  100 

821  toi 
146    to 

1021 
1521 

1 124  to  1  iwk 

90 

155  to  162| 

156  to  165 
120    to  180 

40    to     80 

155    to  160 

155    to  160 

120    to  185 

40    to     75 

125 
125 

110    to 
70    to 

150 
85 

125 

laO    to  1671 
1871  to  170 
125    to  200 

125 

"75"  to*  lib' 

1121  to 
80    to 

145 
00 

112ft 
00  to  100 

UOO    tol260 
too    to  1200 

Komiiua. 

1600    to  16 50 
1000    to  14 00 

1600    to  17 00 
1000    tol700 

1500    to  16 00 

1200    to  1600 
1000    to  1600 

14  00  to  1600 
000  to  14  00 

14  00    to  15  00 

1400    tol500 
1800    tol850 

2450    to2500 

14    to     15 
151  to      16 
12    to     18 

1800    to  1850 

2450    to2500 

2440    to2500 

m  to     15 
15{  to     16 
111  to     12 

12    to     18i 

14    to     15 
14    to     17 
Hi  to     18 

15    to 
16|  to 
ISTto 

18 

14    to 
16|  to 
lol  to 

17 
12 

14  to      HI 

16   to     ir 
11  to      18 

28 

n    to     22 

24 

21    to     281 

24    to     26 
21    to     28 

32| 
271  to     80 

86   to 

40 
»7* 

871  to 
86    to 

40 

874 

88  to     42 
86  to      88 

20 
"n'to"*22' 

20    to     21 

2   to     11 

22    to     24 

17    to     18 
10    to     121 
271  to     28 

17    to     18 
10   to     18 
26    to     84 

16ft  to 
10   to 
86   to 

17 

3 

161  to 
1?  to 
85    to 

17 
18 
42ft 

16 

12  to     14 

36  to     4U 

le  to    20 

16    to     20 

18   to     20 

18   to     20 

16   to 

18 

U  to 

18 

14  to     18 

14    to     18 
100    to  800 

14    to     18 
50   to  100 

14   to     18 
40    to  100 

14   to     18 
40    to  100 

7   to 
26   to 

10 
76 

7  to      8 
40   to  126 

7  to       0 
60    to  126 

85  A— '81 
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LTVB-8T0CK 


Prodaot 


jaoniry. 


Febnuuy. 


Muob. 


AptiL 


11^. 


PHIIJlDm.PllIA. 

Cattio: 

Cfiniinon  to  cliolcn  becven, 
cental 

Milch  cows head. 

Sheep centAl. 

Swine do.. 

KAK«A8  aTT. 

Cattle. 

Natire  cowa ceutal. 

Natire  eteoni do. . 

Natire  ahippen do . . 

Swine do.. 

Sheep do.. 

TCKW  OKI.E.VXS. 

Cattle : 

Texan,  good  to  smooth 
fat cental. 

Grasa-feed head. 

Milob  cows do. . 

Calraa do.. 

Sheep do.. 

Swine cenUV. 

Hones: 

Common  work head. 

Good  work do. . 

Saddle  and  bameas  ..  do . . 
Hnlea do.. 

BOSTON. 

Cattle: 
Premium  ballooks .  cental 


$:)00to  $7  50 

80  00  to  6000 

300to  550 

800  to  875 


8  40  to  425 

450to  495 

680  to  575 

460  to  640 

125tO  300 


$525  to   $725  $500  to   $725 


30 00  to  0500 
850to  575 
800to     025 


3  55  to  387i 

4  00  to  470 
445 to  5  90 
685  to  885 
175  to  4  50 


400  to 
1800  to 
35  00  to 
600  to 
150  to 
4  00  to 

60  00  to 
80  00  to 
175  00  to 
125  00  to 


525 

80  00 

10000 

1000 

850 


400  to 
16  00  to 
25  00  to 
600  to 
200  to 


600  4 00  to 

8500  0000  to 
125  00<  80  00  to 
200  00;i7500tO 
225  0012600  to 


660 


850 
700 


30 00  to  7000 
400to  650 
050  to    1075 


3  00  to  4  90) 

4  25  to  515 
525  to  620 
630  to  650 
300to  46d 


$460to  $700 

8500 to  8500 

650to  700 

800  to  10  50 


$500to  $700 

80 00  to  TOO 

42Sto  7Ub 

890 


I 


4S0tO  500 

465to  525 

520  to  2 

600to  670 

870  to  520 


400to 
4  IS  to 
616to 
OSOto 
SOO 


J 

570 
5T5 
S4» 


6001 


to  600 
2400  1600  to   3400 

tolQOOO 
1000     600to    1000 

to     8  50 

to     7  00 


1501 
400  1 


400to 
18  00  to 
tSOOto 
OOOto 
160to 
400to 


660 

3600 

10000 

1000 

860 

750 


400to    IM 
1800 to  SftOO 

ioootoi«ow 

600  to  3400 
160to  ISO 
400to     6» 


8500   0000  to    8500 
125  00   80  00  to  125  00 
2000017600    . 
225  00:126  00  to  285  00 


OOOOto   8500'  60 00 to  8500 

90  00  to  125  OOj  SO  00  to  135  00 

to  200  00^175  00  to  SOO  00 175  00  to  200  00 

126  00  to  285  00  US  00  to  mo* 


fi37i»0    800     7  50  to    1050 


1000 


Milch  cows head . :  20  00  t^    75  OO'  20  00  to    75  00   30  00  to   80  00 


Sheep. 
Swine . 


..cental 
.do. 


omCAOO. 


OaHIO: 

BxtrabeoTea cental. 

Choice  beeree do. . 

Ooodbeerea do.. 

Medium  beerea do.. 

Veals do.. 

Sheep do.. 

Swine do.. 


onfcimiATL 

Cattle: 

Choice  to  extra  shipping 

ateers (gross).,  .centol. 

E$ir  to  good    shipping 

steers  (gross)  ...cental. 

Good  to  oooiee  bntofaen' 

grades  (gross) . .  .cental. 

Fair  to  medium  butofaera' 

grades  (je:roa«) . . . cental. 

(3ood  to  extra  fat  cows  and 

heifers  (gross) . .  .cental 

Sheep do.. 

Swine  (gross) do.. 

■mrr  Loun. 

Cattle: 

Export  ateers centol . 

Good  to  heavy  steers .  do . . 

Fair  to  good  steers  .  .do. 

Milch        cows        (with 

oalres) head 

Sheep: 

Good  to  ohoioe  mut- 
tons  cental. 

Medium  to  ftlr  mut- 
tOM oental. 


550  to      650     275  to     600;    275  to     600 
626to     660     625to     700     700to     800 


700to 
680  to 


725 

640 


ISOto 
SOOto 


575  to 
475to 
475  to 

825  to 

425to 
250to 
620  to 


525 


625 

S50 

625 

460 

500 
525 
580 


700to 
6  00  to 
OOOio 
SOOto 
4  00  to 
500to 


600     500  to 


750 

825  6 76  to 

OoO  680to 

600  5 76  to 

7  00'  4  00  to 

575  SOOto 

675  OOOto 


675to     860     OOOto     956 

SOOOto   6500>  3SO0to   6500 

600to     675     SOOto     800 

700 to   787|    687ito    676 


660to  660 

620to  640 

5  75  to  600 

525  to  560;    62Sto     SS5 


680 
615to    6» 


S75to 

475  to 

475  to 

SSOto 

460to 
876  to 
580to 


640 


725 
710 
665 

625     

775t    4  00  to 

600'    SOOto     S60i    480to     615 

7  50     600  to     670.    580  to    815 


600to 


650     SOOto 


665 


875  to 


4  50  875  to 

550  450to 

450  250  to 

640  566  to 


660 

S75 

685 

4  75 

SOO 
600 
740 


633  to     660     640  to     675     650  to  700 

575  to     625     590  to     62:*     COO  to  ri40 

4  00  to     560     4  50  to     500     4 85  to  600 

!  I 

2500to   5000.  2500to   50  00,  25 00 to  6000 


OOOto  635 

SSOto  S85 

SSOto  €00 

400to  525 


OOOto  83S 

SSOto  5^ 

SSOto  60^ 

425to  SSS 


t 


SOOto  575  SOOto  5^' 
SOOto  600  87Sto  <ir 
OOOto     700     480to    Sif> 


62Sto  600     635to    $£ 

680  to  615    OOOto    6*.» 

486  to  600     SOOto     92:^ 

8800to  6000,  2800to  80OP 


435  to     500     4  75  to     600 
SSOto     4001    840  to     880 


I 


SSOto     000     47Sto     600     SOOto    *9> 
SSSto    87Sj   SSOto    4lo|  400to   4«. 
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MABKETS. 


Jana. 

July. 

AQfUt. 

Septembor. 

Ootobor. 

KoTomber. 

Deoovibor. 

$8  73  to 

1000 
8000 
075 
075 

$076  to 
25  00  to 
225  to 
600  to 

0800 
7500 
050 
650 

S5u0tO 

:i76to 

426  to 

400  to 
625  to 

485 
610 
040 
510 

275  to 

460 

0200to 
4  00  to 
500  to 
485to 

$320 
505 
575 
555 

$260to 

$3  30 

$260to 
3 10  to 

$325 
410 

$290   to$350 
260   to   365 
4  75   to   500 
440   to   470 
212ito  280 

$300  to  $850 
275  to    875 

615  to 

6 15  to 
425to 

570 
500 

v.'.'.v/,y.  - 

4M>  to    516 

600  to 
426 

686to 

626 

460to 

645 

480  to  460 
216  to    225 

400  to 

000 
2500 
8000 
1000 
8S0 
050 

8500 

12500 

mo  00 

12600 

050 

80  00 

675 

675 

400to     660 
lOOOto   2600 
86  00  to  100  00 
600  to   1000 
150to     360 
400to     680 

OOOOto   8600 
80  00  to  125  00 
176  00  to  200  00 
12500to22600 

726to     750 
aoOOto   8000 

850to     450 
1800  to   2500 
2000to   6000 
400to     800 
160to     850 
400to     650 

OOOOto   8500 
80  00  to  125  00 
17500to200  00 
12500to22500 

600to     750 

3000  to   7500 

275  to     500 

676to     <oo 

400to     450 
ISOOto  2600 
2000to   7500 
400to     600 
150to     800 
SOOto     600 

OOOOto   8500 
8000  to  12500 
17600to200  00 
12500to22500 

1000  to    1025 
3500  to    00  00 
4  50  to     6  75 
676 to    *A25 

460to    600 

18  00  to 

1500to  2800 

S600to 

2000to  7600 

400  to 

400to    800 

150  to 

leOto    800 

400  to 

400to    060 

OOOOto 

OOOOto  8600 

0600  to^ 

80  OOto  12600 

176 00  to] 

175  OOto  20000 

UOOOto! 

t2600to22500 

075  to 

700to 
30  00  to 
250to 
650 

000 

9600  to 

76  00 
4  76 

9  75  to 

026  to 

676to 

000 

^v^y.v.''"- 

086  to 
025  to 

726 
000 

OOOto 
576  to 
500to 
450to 
400to 
SOOto 
630to 

075 
000 
550 
600 
725 
425 
580 

680  to 
640  to 
G25to 
OOOto 

**275to* 
540to 

050 
625 

*456 
600 

706 
040to 
OOOto 
OOOto 

650 

050 

Komlna] 
050to 
575  to 

L 
685 
625 
525 
750 
440 
500 

600to 
6 10  to 
625to 
450to 
4  50  to 
200to 
426to 

676 
660 
585 
500 
726 
450 
500 

OeOto  076 
600to  640 
5  50  to     675 

640  to 

575 

615 

460to 
450  to 

425to  500 
460to     760 

too  to 

400  to 

550 
550 

275  to 
675  tp 

400 
675 

225to 
470  to 

200to  876 
410to    485 

025  to 

050 

025  to 

050 

600  tov 

625 

6  76  to 

650 

550to 

625 

550to 

600 

575to     600 

676  to 

600 

660to 

000 

525to 

575 

600to 

650 

460to 

625 

460to 

625 

476to    660 

676  to 

016 

525to 

675 

475  to 

526 

450to 

600 

425to 

465 

400to 

460 

425  to    476 

426  to 

550 

400to 

600 

SSOto 

450 

825  to 

425|    275  to 

400 

276  to 

376 

275to     400 

600  to 
too  to 
400  to 

585 
525 
506 

500to 
SOOto 
400to 

550 
475 
430 

450to 
SOOto 
460to 

600 
4  75 
680 

400to 
225to 
650to 

4  75 
4  25 
600 

375to 
225to 
475to 

460 
425 
660 

S75to 
2  25  to 
S60to 

440 
425 
500 

875  to  4ftO 
226  to  4  75 
SiOto    460 

040  to 
010  to 
600  to 

675 
OHO 
030 

680to 
035  to 
540to 

675 
650 
015 

625to 
OOOto 
SOOto 

600 
630 
675 

680to 
550  to 
400to 

665 
625 

6  40 

650to 
575  to 
435  to 

666 

640 

550 

OOOto 
600  to 
435to 

650 
585 
4  75 

626  to  675 
525  to  615 
440to    500 

23  00  to 

6000 

2300to 

4500 

23  00to 

4500 

2300to 

45  00 

2800to 

45  00 

23  00  to 

4500 

2300to  4500 

600  to 

000 
440 

875to 

450 

826to 

876 

825to 

875 

826to 

866 

886to 

885 

SlOto    886 

800  to 

OOOto 

860 

366to 

800 

260to 

900 

206to 

800 

875  to 

816 

286to    800 
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ECrO.'iT   OF   THE   C0MMI8SI0SEK   OP   AGEICULTUEE. 

LIVB-STOOK 


Prodaot 

January. 

Fehmarj. 

March. 

April 

IIV 

Saist  Louib— Con 

Swlue.  common    t< 
packing 

Slreetera  ........ 

tinned. 

)    good 
.cental. 

..head. 
....do., 
do 

$5  35  to 

$560 

$580  to 

$630 

$625to  $675 
110  00  to  14000 

1 

$630to  $««»  $540te  pn 
11 0  00  tA  140  ooiiao  00  to  IMN 

Draft 

150  00  to  225  00150  00  to  225  00 100  00  to  IMM 

Saddlers     . 

110  00  to  170  OU  110  UO  to  170  00 140  00  U>  32SN 

Hales: 
14  to  Unhands... 
15tol5«baii«U... 
15^toldhiUids... 

HEW  rORK. 

Cattle:  * 

Beet  beeves 

Common  to  good. 

Milch  0OW8 

Veal  calves 

Rbeop 

Swine...... ........ 

....do.. 
....do.. 
....do.. 

.cental. 
...do., 
-head., 
.cental. 
....do.. 
....do.. 

.cental. 

1 
00  00  to  110  00|  00  00  to  110  00110  00  to  12319 

110  00  to  1300(U1000  tol50001G500to21«M 

150  00  to  180  00 150  00  to  18U  00' 

11 50  to 
925  to 

35  00  to 
675  to 
400  to 
560  to 

576  to 
450  to 
876  to 
700  to 
800  to 

1225 
1150 
6500 
1025 
600 
575 

650 

;S 

800 
660 

1250  to 
10  75  to 
35  00  to 
550  to 
650  to 
600to 

687  to 
525  to 
875  to 
735  to 
800  to 

1325 
1250 
05  00 
975 
700 
655 

690 
6  00 
500 
925 
625 

1000  to    1250 


1 
1225  to   1279,  1200  to  1101 
1125to   1200  llOOto  129 

4000  to    6000 
7  00  to    lOUOj 
500  to     675 
875  to     900 

650to     685 
687to     612 
400to     626 
800  to     975 
600to     660 

3000to   0000 
600to     9oa 
585  to     675 

3000U»  «»M 
650te    »N 
575 to    ITS 

BALTIMOUB. 

Cattle: 

Beetbeeree 

First  qoalltj 

600to     653 
475to     666 
862to     450 
SOOtO     960 
400to     668 

675  to    14$ 
500to    51» 

£Sim;..:..".::::" -- 

400to    475 

Swine  (net) 

•rr- 

700to    lOfr 

Sheep  (fion) 

600tD    iC 
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Jnneb 


July. 


AugoBt         September.        October.        Korember.       I>ecember. 


tSOOto  $510 


$475to   $510 


120  00  to 
10000  to 
14000  to 

11000  to 

nuooto 

100  00  to 


$520to   $560 
120  00  to  140  00 


$680to   $820 
115  00  to  140  00 


140  00 125  00  to  140  00 
900  00 140  00  to  225  00 
23000  18500  Eo  225  OOdSO  00  to  200  00 126  00  to  200  00 


180  00  to  200  00 126  00  to  200  00 


$510to  $550 

00  00  to  200  00 
125  00  to  200  00 
125  00  to  200 


$455to  $450 

00  00  to  180  00 
115  00  to  17800 
00  to  175  00 


00110 


120 00 100 00 to  125 00 110 00 to  120 00  OSOOtollOOO  0000 to  11500  7500 to  10500 
200  00.130 1)0  to  1 80  00 135  00  to  200  00  1  ]  5  00  to  ISO  00  120  00  to  165  00  1 03  00  to  145  00 
180  00 170  00  to  190  00 176  00  to  200  00 105  00  to  200  00  125  00  to  105  (^  145  00  to  175  00 


1225  to  1350 
11 00  to  1275 
8500to  0500 
575to  725 
460to     050 


1230  to  18  00 
1076  to  1200 
8500to   6600 

675  to 

576  to 


750 
600 


1200  to  1250 

1000  to  1200 

8500to  6000 

650to  725 

5&0to  600 


OOOto  1250 

8  00  to  975 

4000to  0000 

OOOto  900 

SOOtO  500 


12  26  to  1260 
875  to   18  00 

8500to  0000 
625to  060 
860tO     600 


12  25  to  1250 

OOOto  1200 

8500  to  00 
OOOto  9 
326to     600 


$515  to  $460 

90  00  to  130  00 
115  00  to  175  00 
9000tol7500 

8500to  9000 
11000  to  150  00 
150  00  to  180  00 


850to  1250 
760 

8000 to  0000 
600 to  925 
OOOto    600 


650to  700 

550to  060 

460to  687 

700  to  775 

SOOto  625 


OSOto  687 

586to  687 

460to  660 

626to  775 

OOOto  600 


676tO  000 

687to  602 

860to  487 

760to  800 

OOOto  460 


676to  600 

OOOto  668 

860to  408 

076to  900 

226to  425 


550to  600 

488to  660 

OOOto  460 

OOOto  800 

226to  460 


OOOto  560 

400to  500 

OOOto  426 

OOOto  760 

225to  426 


400to    526 
OOOto    600 


626to    660 
226to    426 
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REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 


FREIGHT  BATES  OF  1884. 

In  accordance  with  the  requirement  of  Congress^  the  changes  of  rates 
of  freight  apon  agricaltural  products  have  been  publish^  in  each 
monthly  report  of  this  Bureau  throughout  the  year.  Not  only  the 
throu'gh  rates  from  important  points  of  shipment  in  the  North,  East^ 
South,  and  West  to  large  market  centers  have  been  accurately  shown, 
but  a  large  array  of  local  rates  by  rail  and  water  from  minor  points  to 
local  markets. 

There  have  also  been  published  in  each  monthly  report  the  rates  oper- 
ative upon  the  first  day  of  each  month,  showing  the  cost  of  transporting 
to  foreign  countries  our  most  important  products  of  agriculture.  These 
rates  have  fluctuated  greatly  during  the  past  year,  caused  by  the  sup* 
ply  and  demand  or  the  requirement  of  ship  or  shipper.  The  following 
tables,  A,  B,  G,  D,  E,  F,  and  Q,  show  the  rates  as  reported  by  the  sev- 
eral companies  operative  upon  the  first  day  of  each  month  for  Uieyear 
1884: 

(Per  bualML) 


Honths. 


Corn. 


Wbeftt 


By*.      OMa. 


Jane 

July 

Aoiriut.... 
September 
Ootober  .. 
VoTember 


ca:kal  bates. 


y*y 

June..-b... 

July , 

Aubniet  .. 
September. 
Ootober... 
Slorember 


Tabu  Bhowing  the  raU$  from  Ckioago  to  Kew  Tork  upon  certain  product$,  a$  nparUi  ly 
the  §ev«nU  tnamk  Umm  upon  ike  Jint  dag  of  eaek  month  for  the  gear  ltt04. 

[Per  100  poande.] 


Ueaihe, 


n 


i 


i 


Jannary... 
Pebrnary  . 
lUreh  ... 
April...... 

Jane ...... 

Jnly 

Angnet  ... 
September 
Ootober  .. 
yoymber. 
Deoember. 


10  00 


$0  60  $0  60 
60 
00 
60 
60 
60 
40 
40 
40 
40 
40 
40 


00  60 

60  60 

60  60 

60  60 

60  60 

80  60 

00  00 

90  60 

SO  60 

SO  60 

SO  60 


10  86 
86 
86 

SO 
SO 

so 

S5 
80 
80 
80 
SO 
80 


$0  64 
64 
64 
64 
64 
48 
48 
48 
88 
8S 
8S 
8S 


10  80 
80 
80 
16 
16 
16 
20 
86 
86 
S6 
86 


^80 
80 
SO 
80 
16 
16 
SO 
86 
96 
86 
86 
86 


10  86 
85 
86 

SO 
SO 
90 
86 
SO 
80 
SO 
80 
80 


i 

ST 


^86 
86 
86 

80 


10  86  18  86 
86        ^ 

86 
SO 
SO 
90 


19 

ae 
ae 
ae 
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o 


1 


a    ^ 

5  ^ 
?  ^ 


QO 

8 


Jo  s  »  o  g  c 

O  •AQOQOCtQO* 


I 

I 


ic 

F 


3 


o         m*otf)r«iOM     to 


S5gS  S  •* 


f^SSSS^^SJS-SgSS  s  * 


g    » 


iftiAaoiOfH     « 


o      « CO  'V  «  CI  ^  S'oo  r 
o         CQ  lo  «o  t«  m  *-i     0 


8d  ^  04  w   00 


=2 


1^- 


I 


O  CO  O  lA  t«  M»  iH       tf)       «D       t-'«#C8^ 


&^9888888S9    S9S8  8  « 


B»-t       «       -♦ 


8'«888888i^23-^8988  8  '^ 


S»9S38S8SS3^SSS888 


?^9888838g8'^S5S8  8  •« 


^1 


>^£^»3uHmi 


oa  So 


i» 


11  I 


o 

O 

8 

I 


0$ 

S 


—  «  S    I-    /;  e  w  ^  «  ?•  ■♦        ?i    t- 


©  CO    «<«>c>5r         n        ^ 
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1884— THE  CEOPS  OF  THE  YEAE. 

Tbe  year  has  been  one  of  average  froitfalness.  In  freedom  from  ad- 
verse meteorological  intlaences  of  winter  and  early  spring,  so  ii\jurioQs 
to  winter  crops,  it  may  be  placed  among  (he  best  in  its  results  upon 
grains  and  forage  grasses.  Final  reports  of  condition  of  wboat  since 
1870  have  not  averaged  higher  except  in  1877  and  1882,  though  it  was 
the  same  in  1874,  and  less  by  only  one  point  in  1879,  when  the  census 
average  was  thirteen  bushels  per  acre.  The  season  was  less  favorable 
for  com,  though  the  best  since  1879.  The  average  of  condition  in  Octo- 
ber was  93,  the  highest  of  five  successive  years,  following  a  series  of 
five  years  all  above  an  average,  ranging  from  96  to  101.  The  result  is 
almost  exactly  an  average  of  the  last  ten  or  fifteen  years,  very  nearly 
twenty-six  bushels  per  acre. 

The  temperature  of  the  season  has  made  a  somewhat  eccentric  rec- 
ord. In  April  the  average  of  temperature  of  the  whole  country  was 
lower  than  usual,  except  in  the  Pacific  coast  region  and  on  the  uorth- 
ern  plateau.  In  May  it  was  slightly  higher  on  the  Atlantic  coast,  and 
a  trifle  lower  than  usual  in  the  interior  basin  from  Lakes  to  Gulf. 
It  was  still  below  an  average  in  June  in  the  >Iiddle  and  Southern 
States,  and  up  to  or  above  the  average  in  New  England  and  the  Oen- 
tral  West.  The  average  was  not  attained  in  July  on  the  Atlantic 
coast,  or  by  three  or  four  degrees  in  the  West,  but  was  slightly  ex- 
ceeded in  tiie  Gulf  States.  August  made  some  improvement  in  the 
great  corn-growing  section,  while  remaining  somewhat  below  an  aver- 
age, the  cotton  States  coming  up  nearly  to  an  average,  with  such  ab- 
sence of  rainfall  or  irregularity  in  its  distribution  as  to  seriously  affect 
the  condition  of  com  and  cotton  and  all  late  maturing  crops.  Septem- 
ber made  happy  amends,  with  a  temperature  somewhat  extraordinary 
over  all  crop  areas  except  those  of  the  Pacific  coast.  It  was  over  twelve 
degrees  above  tbe  average  in  the  Eastern  Gulf  States,  proving  any- 
thing but  a  boon  to  that  region.  It  was  three  or  four  degrees  above  an 
avemge  in  the  West,  and  six  degrees  in  the  Middle  States.  In  the 
more  northern  latitudes  it  proved  an  immense  advantage  in  ripening 
the  com,  saving  it  from  another  year's  yield  be|ow  an  average.  The 
unequal  distribution  of  rainfall  was  a  serious  disadvantage  in  many 
districts.  Drought  was  much  more  serious  in  the  Ohio  Valley  than  in 
the  Missouri  region,  and  Kansas  and  Nebraska  have  gained  new  lau- 
rels for  abundance  and  reliability  in  crop  production. 

As  has  been  hinted  above,  there  was  a  deficiency  of  he^t  for  early 
maturity  of  maize  in  the  belt  of  principal  production,  and  for  the  de- 
velopment of  other  summer  crops,  and  in  some  districts  an  excess  of 
moisture  in  the  plantincr  season.  The  study  of  the  infiuence  of  tem- 
perature and  rainfall  on  production  is  important  in  explanation  of  the 
causes  producing  obvious  results,  and  the  following  tables,  compiled 
from  Signal  Service  records,  are  presented  for  the  purx)ose  of  facilitat- 
ing such  investigation. 
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Average  raififaU, 


Dictriota. 


IfewEoclaod 

Middle  AtlanUo  States .. 
South  Atlantio  States  . . . 

Florida  PenixMula 

Bastern  Qnlf  States 

Western  GaK  States .... 

Rio  Grande  Valley 

TsDnesaee 

Ohio  Valley 

Lower  Lake  Region ..... 
Upper  Lake  Beglon  ..... 

Sitreme  Korth  weal 

Uppw  ICiasissippi  Valley 


Korthem  Slope, 

Middle  Slope 

Southern  Slope 

Southern  Plateau 

Korthem  Plateau 

Korth  Pasiflo  Coast  B«- 

MfiS&Pa'oUieOoMtB4^' 

gion 

South  Paoifio  Coast  Re- 


gion . 
Mount' 


^unt  Waiihington»K.  H. 

Pike's  Peak,  Colo 

Salt  Lake  City,  Utah 


AprlL 


II 


May. 


U 


In. 

In. 

8.48 

4.82 

8.58 

2.80 

4,76 

8.60 

8.80 

2.40 

6.90 

5.20 

4.62 

6.65 

0.74 

0.75 

6.83 

5.62 

8.69 

2.62 

2.22 

1.31 

2.18 

2.68 

1.87 

1.83 

8.01 

2.58 

8.00 

4.17 

L80 

1.20 

1.23 

1.82 

0.76 

2.73 

0.44 

0.06 

L96 

L47 

8.08 

8.66 

S.S0 

4.99 

L04 

2.16 

4.86 

3.29 

3.61 

0.43 

2.40 

2.89 

I  In. 
3.61 
2.7! 
&42 
3.63 
4.83 
5.03 
2.68 
3.84 
3.60 
8.10 
8.60 
8.36 
4.62 
4.46 
2.90 
4.28 
2.01 
0.29 
L88 

2.87 

0.99 

0.29 
4.86 
8.61 
2.40 


In. 
4.39 
:.31 
2.83 
2.55 
6.14 
9.40 
5.60 
3.63 
4.66 
8.14 
3.00 
2.14 
3.46 
8.80 
1.80 
6.18 
6.41 
0.60 
0.70 

1.22 

0.16 

1.00 
0.54 
2.90 
1.78 


June. 


If 


In, 
3.91 
3.64 
4.84 
5.14 
4.44 
3.81 
2.21 
4.22 
4.62 
8.52 
4.12 
4.31 
6.82 
6.42 
2.42 
2.08 
8.49 
0.84 
a79 

L14 

0.16 

0l08 
9.60 
L92 
a  71 


In. 
3.29 
3.42 
,  6.18 
6.04 
8.11 
,  4.70 
'  1  38 
'■  7.09 
2.95 
2.24 
2.81 
2.04 
4.00 
3.56 
2.68 
6l88 
8067 
0.61 
8.49 

2.17 

1.66 

0.67 
&08 
0.94 

aas 


July. 


In. 
4.13 
4.10 
6.77 
6.18 
4.82 
4.00 
'  2.25 
3.92 
4.56 
3.55 
8.81 
3.02 
4.06 
4.86 
1.46 
2.68 
3.60 
2.42 
0.81 

0.69 

0.01 

0.08 
9.82 
4.94 
0.62 


In. 
5.74 
.S.44 
6.73 
4.80 
I  4.60 
'  2  71 
0.11 
4.71 
4.21 
8.93 
2.90 
3.66 
4.61 
&24 
3.24 
2.46 
0.87 
0.84 
0.82 

0.82 

0.00 

0.01 

28.90 

0.4t 

0.27 


August. 


In.  In. 
3. 88  5. 89 
4.  f'O  '  3. 86 
&38  :  6.68 


7.47 
6.01 
3.74 
.^63 
3.88 
3.49 
2.83 
2.86 
2.88 
2.89 
2.74 
1.37 
2. 82 
3.68 
2.66 
0.11 

ass 

0.08 

0.16 
7.64 
4.66 

OlM 


5  49 
2.00 
1.96 
0.44 
2.85 
2.28 
2.24 

ao9 

6l03 
8.99 

8.26 
1.78 
8.29 
2.96 
2.86 
0.18 

0.64 

0.01 

0.11 
&68 
0.28 
0.78 


SeptembsK. 


In. 
8.59 
4.24 
6L02 
6u43 
4.47 
4.24 


In 

1.06 
O.SS 
4.39 
5l46 

ISO 


3. 76  •  &  n 
3.38  t  2.S3 
2.54       3.79 


2.96 
3.78 
2.06 
8w83 
2.66 
1.29 
1.44 
4.08 
LOl 
0l88 

LM 

6u81 

0.06 
9.00 
2.06 

0.74 


2L45 
8.70 
t7« 

i.m 

xso 

LS6 
0.27 
4.39 
1.22 
1-74 

X60 

0.48 

0.68 

7.W 

a  40 

1.91 


Average  temperatwre. 


Distitets. 


ApiiL 


May. 


June. 


h 


July. 


August. 


September. 


IS 


New  Xngland 

Middle  AUantio  States  .. 

South  Atlantic  States. . . . 

Florida  Peninsula 

Eastern  Gulf  i$Utes 

Western  Gulf  States 

Rio  Grande  Valley 

Tennessee 

Ohio  Valley 

LovrsrLake  Ragion 

Uroer  Lake  Region 

Bxireme  Korthirest 

Upper  Mississippi  VaUsy 

Missouri  Valley 

Korthem  Slope 

Middle  Slope 

Southern  Slope 

Southan  Plateau 

Northern  Plateau 

Korth  Padflo  Coast  Re- 
gion   

MMdle  Padflo  Coast  Re- 
gion   

South  Paoiflo  Coast  Re- 
gion   

Mount  WashiBgton«K.  H. 

Pike's  Peak.  oSo 

Salt  Lake  City,  Utah. 


48.8 
40l8 
61.8 
78.4 
66.8 
06.2 
76.2 
60.2 
68.7 
48.8 
89.6 
87.9 
68.9 
47.9 
48.0 
62.2 
63.7 
58.8 
48L7 

49.9 

67.1 

61.6 
20.6 
18.0 
40.8 


44.8 

48.6 
50.9 
7L8 
63.3 
63.6 
78.4 
57.6 
61.6 
42.8 
88.9 
87.6 
49.8 
46.1 
40.4 
48.2 
58.3 
55.4 
5L6 

62.2 

66.2 

60.7 

25.4 

8.6 

48.0 


64.6 
61.1 
60.7 
70.9 
72.6 
78.6 
80.6 
69.1 
66.8 
66.6 
61.7 
6S.0 
68.0 
61.4 
62.7 
61.4 
71.9 
68.6 
56.8 

64.8 

62.0 

06.9 
83.6 
22.1 
67.9 


B8.6 
61.9 
7L6 
IB.  I 
73.0 
72.2 
78.4 

6a6 

68.7 

6^8 

6L2 
6B.6 
6L8 
60.1 
53.6 
58.4 
66.8 
65.6 
6L0 

6a2 

63.4 

66.1 
32.0 
20.4 
67.7 


68.6 
70.6 
77.8 
8L9 
79.3 
80.2 
84.6 
76.2 
78.8 
6&6 
6L6 
68.0 
71.0 
70.6 
62.8 
70.5 
78.5 
77.7 
64.8 

6a8 

68.7 

7L9 
43.7 
88.0 
68.8 


64.8 
69.9 
78.6 
78.9 
76.6 
7&3 
82.1 
72.4 
78.6 
678 
68.8 
66.4 
70l9 
710 
64.8 
70.1 
76.7 
78.9 
66L2 

60.7 

64.8 

70.6 
49.0 
80.4 
68.7 


69.8 
76.6 
80.6 
88.2 
81.2 
816 
85.8 
79.8 
77.6 
71.0 
67.7 
67.8 
76.8 
74.8 
610 
74.7 
80.0 
81.8 
70.8 

64.8 

7L4 

75.9 
47.9 
40.8 
76.8 


018 
719 
79.7 
816 
80.6 
817 
86.6 
77.9 
76.0 
618 
68.6 
OLl 
710 
71.8 
eiL9 
75.9 
817 
818 
67.4 

617 

610 

714 
44.6 
818 
714 


67.9 
78.6 
717 
814 
714 
8L5 
817 
77.0 
74L9 
617 
619 
614 
74.1 
716 
67.6 
712 
718 
712 
619 

63.4 

70.1 

75.2 
47.2 
89.0 
718 


67.6  61.7 
73.8  ;  64.7 
77.2  74.1 
81.6  811 
713  74.7 
812  ;  75.8 


812 
718 
711 
•7.8 
64.4 
64.4 
719 
69.6 
618 
70.4 
7K\ 
715 


80  8 
710 
•7.8 
•18 
51S 
616 
64.8 
61.6 
512 
64.1 
7«.l 
710 


7L8     818 

I 

618     618 

719     6L8 

716  j  72.9 
47.7  I  417 
816  !  31.8 
<16  .  64.9 


64.6 

7t» 
75.7 
811 
77.4 
714 
SLS 
74.2 
71S 
619 
•10 
614 
•IS 
•6.2 
53.6 
610 
74  2 
718 
64.5 

65.3 

63.S 

7i: 

41.4 
S3« 
618 
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The  more  important  agricultural  districts  of  the  South  and  West  are 
above  or  below  an  average,  as  follows,  in  temperature  and  rain&U: 


Sonth  Atlantic.  I  Weetem  Onlf. 

OhioVaDey. 

KissooriVaUey. 

Extreme  North- 
weet. 

Months. 

1 

a 

i 

1 

1 

1 

1 

1 
1 

1 
1 

i 

J  11 04r  *****.*->-. 

0 

-1.4 
4-1.9 
-a  8 

-  .9 
-1.6 
+  1.C 

o              o 
-1.07       -2.6 
-  .59       -1.4 
+L34  i    -l.fi 

o 
+L08 
--4.87 

4-. 89 
-1.29 
-L78 
+  .87 

o 
-2.2 
-1.6 
+  .2 
-2.6 
-1.8 
+5.1 

0 

-3.69 
+1.06 
+1.67 
-  .36 
-L21 
+1.21 

o 
-1.8 
-1.8 
+1.4 
12.6 
-4.0 
+3.6 

+L17 
-L87 
-1.86 

-  .06 

o 
-  .3 
+  .5 

-2.0 
+  .9 

o 
-  .04 
-1.21 
—2.27 

July 

An^st 

September 

October 

+  .96 
-  .70 
-1.63 

-1.2 
-1.8 
+3.6 

+  .53 
+2.20 
+  .64 

+8.0 

-3.17 

+L8 

-.64 

+3.0 

-L44 

+*.3 

+.54 

+3.6 

+.21 

CORN. 

The  season  for  planting  and  early  growth  was  generally  favorable, 
except  that  some  areas  had  too  much  rain.  In  July  the  stand  appeared 
unusually  healthy  in  color,  and  was  growing  rapidly.  High  condition 
was  reported^  the  average  being  96.  This  was  higher  than  in  any  year 
since  1874,  with  two  exceptions,  1870  and  1880.  The  same  average  was 
maintained  in  August,  and  high  hopes  began  to  be  entertained  for  the 
harvest,  improvement  was  reported  in  Iowa,  Missouri,  Kansas,  Ne- 
braska, and  Georgia,  and  a  slight  decline  in  Ohio,  Indiana,  Illinois,  and 
in  some  of  the  Southern  States,  from  the  prevalence  of  drought,  in  which 
the  Ohio  Valley  and  Texas  suffered  most  noticeably.  The  average  of 
condition  in  September  was  94,  a  figure  which  assured  a  medium  crop, 
should  severe  frosts  in  September  be  averted.  In  October  a  well  ripened 
crop,  of  medium  rate  of  yield,  was  reported.  The  high  temperature  of 
September  had  saved  it  from  disaster  in  the  higher  latitudes. 

The  result  is  a  crop,  according  to  our  full  estimates,  of  1,795  millions 
of  bushels,  the  largest  ever  grown  in  quantity,  though  by  no  means  the 
largest  in  rate  of  yield.  It  reaches  an  average  yield  of  25.6  bushels  per 
acre,  which  has  not  been  exceeded  since  1880.  The  farm  value  of  this 
crop  is  $640,135,859.-35.8  cents  per  bushel,  against  42  cents  for  the  crop 
of  1883.  It  is,  therefore,  valued  less,  by  eighteen  millionsof  dollars,  than 
the  previous  crop.  The  acreage  is  estimated  at  69,682,780  acres.  The 
estimates  by  States,  are : 

COBK. 


states  and  Territorlet. 


Aerea. 


Bnahels. 


Valoe. 


Maine 

Keir  Hampshire. 

Vermont 

Maasaohnsetts  .. 
Rhode  Island.... 

Conneetioat 

New  York 

New  Jersey  ..... 
Pennsylvania..., 

Delaware 

Kazyland 

Virginia 

North  Carolina. . 
Sonth  Carolina.. 
Georgia 


80, 610 

38,774 

60,282 

67,097 

12,818 

67.000 

753,810 

843.500 

1,403,000 

214.450 

688,400 

1.938,891 

2,510,927 

1,444,030 

8,897,700 


1,06:.  0(jO  $796,600 

1,2S0.  «i(H)  967,360 

1,9S!-,  700  1.299,155 

1,941.  iOO  1,307,786 

890,  i>OD  804,200 

1,767. :»  1,149,006 

32, 67  i,  .100  13,640,580 

10,99L^[)33  5,935^607 

48,466.000  22,602,880 

8,97^.000  1,709,250 

15,3)7.000  7,818.760 

30,4t*fl,  (WD  16,508,800 

81,49u,<^0O  18,899.400 

18.320,000  9,057,600 

80^99^000  31,647,600 
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BtetM  ftad  Territorfot. 


▲OTM. 


Bn^lMta. 


▼•tat. 


FlorldA 

Alnbama 

Mig>«isi»tf>pi — 

J^uiHiHna 

ToxM 

Arkansas 

TeoTieaoee 

Wf«t  Yirgini* 
Keatueky.*... 

Ohio 

Michigan...... 

Jnilinna 

Illinois 

WisroDSln 

Hinneaota 

Inwa 

Missouri 

Kftosas  

Nebraska 

California 

Oregon 

Nevada  

Colorado 

Aiiaona 

Dakota 

Idabo  

Montana 

KewMexioo... 

Utah 

Washington... 

Total  ... 


403. 913 

2,322,885 

1.889.600 

865. 4^ 

8,  7ft'i.  700 

1, 767, 710 

8, 245, 083 

804.115 

8.258,410 

2, 846. 684 

020.3})8 

3,  012,  312 

8,151.463 

1,  OCfl.  685 

705.340 

7. 829. 652 

5.995,931 

4.665,000 

8,  235. 298 

lOO.  000 

5,890 

830 

25.800 

2.850 

406,000 

1.880 

830 

47.2n0 

13. 473 

3.210 


8.887.000 

80. 197, 000 

25.510.000 

11,007.000 

60,290.000 

82.405.000 

65.728.000 

11.900.000 

71. 880. 000 

as.  398. 000 

?6.0?2,000 

104,757.000 

241, 544, 000 

20.200,000 

28.880,000 

2S2k600,000 

197.850,000 

108.600,000 

132.100.000 

8,800.000 

164.000 

21,000 

710.000 

60.800 

11,950.000 

80,400 

20.700 

950.000 

'/92,000 

105,000 


01.00BIOOO 
18.420.176 
15.816LSW 

7.874.6M 
37.379,800 
17. 881. 106 
2B,67S2N 

O.O610M 


JO.  Oil.  131 

10. 406.  m 

SS.  617.181 

78.8»»,640 

8^906.060 

7.797.909 

511.09^000 

61.441.000 

17.070.000 

S1.978.0M 

2»  810. 009 

101,080 

14,210 

001.600 

40.401 

<1«,000 

27.809 

18^  m 

040,000 

10^400 

78.759 


09,688.780 


l,796,Snk4n    0M.T1^«9 


WHEAT. 


The  area  of  the  previoas  crop  was  greatly  reduced  bv  winter-killing 
and  BubBtitQtioD  of  other  crops.  The  present  breadth  is  therefore  greater 
by  nearly  3,000,000  acres.  The  area  harvested  is  estimated  at  39,470,885 
acreS)  which  exceeds  that  in  wheat  in  any  previous  year,  in  this 
country,  as  well  as  any  other  in  the  world.  The  report  in  April  showed 
that  in  Michigan,  New  York,  and  Connecticut  wheat  was  still  protected 
by  a  covering  of  snow.  Little  mention  of  killing  by  winter  alterna- 
tions of  temperature  was  made  by  correspondents.  The  fine  appearance 
of  drilled  grain  was  generally  attested.  The  early-sown  areas  were 
superior  to  late  sown  in  the  Middle  States.  Seeding  in  Maryland  was 
generally  late,  and  only  the  early  sown  had  a  good  growth  and  sufficient 
root  development.  The  average  date  of  sowing  in  Yir^nia  was  a  few 
days  later  than  usual,  yet  a  fair  growth  was  made  m  the  aatamn, 
especially  in  the  grain  districts  of  the  Shenandoah  Valley  and  among 
the  best  farms  of  other  sections.  A  fair  start,  producing  plants  of 
menium  vigor  and  promise,  was  made  in  the  Garolinas  and  Georgia, 
and  similar  conditions  produced  average  growth  in  Alabama  and  Mis- 
sissippi. In  Tennessee  a  vigorous  root  growth  was  obtained  in  autumn, 
and  tillering  commenced  before  winter  set  in,  in  the  earliest  and  most 
advanced  fields.  The  late  seeding  was  not  so  sucoessftd*  The  soil  was 
too  dry  at  seeding  time  at  many  points  in  Texas.  In  some  oases  the 
late  sowings  had  the  most  favorable  conditions,  avoiding  the  dronght 
that  sapped  the  vitality  of  some  early  growths,  causing  either  their 
entire  destruction  or  great  injury.  The  fields  first  seeded  in  West 
Virginia  were  the  most  promining.  The  later  breadths  were  slow  is 
starting,  from  drought  and  iusofflcient  soil  preparatioUi  and  not  weD 
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fortified  against  the  vicissitudes  of  winter.  There  was  much  mention 
of  dry  weather  and  slow  growth  in  Kentucky,  yet  the  development  was 
very  satisfactory  on  the  ^t  wheat  soils.  Drought  had  aii  adverse  in- 
flaence  in  the  drier  soils  of  Ohio,  retarding  development,  so  that  the 
plants  were  generally  small,  yet  with  an  appearance  of  health.  There 
was  great  diversity  of  appearance  on  different  soils.  The  lands  im- 
proved by  systematic  drainage  were  uniformly  promising  of  good  re- 
sults. The  autumn  was  dry  in  Michigan,  and  the  plants  small  when 
winter  set  in.  The  Indiana  reports  were  not  generally  favorable  as  to 
early-sown  wheat.  The  medium  seeding  more  frequently  gave  better 
results.  The  weather  was  too  dry  for  an  early  start.  Similar  conditions 
prevailed  in  Illinois.  Much  of  the  crop  had  made  but  little  growth 
when  winter  set  in,  and  winter-killing  of  late  wheat  was  feared.  The 
seeding  was  unusually  late.  In  Missouri  the  early  growth  was  delayed 
by  drought,  but  the  later  conditions  were  more  favorable,  and  a  fair 
growth  was  reported. 

The  early  sown  is  not  always  the  most  vigorous.  Conditions  wer^ 
quite  favorable  for  vigorous  growth  in  Kansas.  Bains  were  ample,  and 
the  ground  was  prepared  better  than  in  former  years.  On  the  Pacific 
coast  the  seeding  was  delayed  by  dry  weather,  but  an  increased  area 
and  fine  growth  was  ultimately  secured  by  seasonable  and  abundant 
rains. 

In  May,  condition  was  still  reported  high.  In  the  more  northern  of 
the^tlantic  coast  States  rain  in  excess,  with  low  temperature,  re- 
tar^d  growth,  so  that  tke  plant  was  small,  though  healthy.  In  cold 
and  wet  soils  of  Pennsylvania  and  New  Jersey  ^wth  was  slow,  while 
the  mellow  soils  showed  a  stand  rich  in  promise.  The  reports  from 
Maryland  indicated  high  condition,  except  on  cold  clay  soils.  The  crop 
was  already  heading  in  North  Carolina,  and  promising  ripeness  for  har- 
vest by  the  10th  of  May.  Prospects  were  generally  favorable  through- 
out the  South,  especially  in  Texas  and  Tennessee.  Kentucky  fields 
were  in  superior  condition.  North  of  the  Ohio,  condition  was  less  fa- 
vorable. Li  Ohio,  Indiana,  and  Michigan  condition  stood  15  per  cent, 
below  the  standard.  There  had  been  some  winter  injury  in  Illinois, 
and  low  lands  had  been  flooded  in  the  spring.  The  May  reports  from 
t&e  Pacific  coast  were  very  flavorable. 

The  condition  of  spring  wheat  in  June  was  very  high,  averaging  101. 
Winter  wheat  at  the  same  time  was  reported  at  03.  The  cool,  moist 
weather  had  been  generally  favorable  to  healthy  growth  and  to  tiller- 
ing. Eust  began  to  be  observed  in  Virginia,  Kentucky,  and  Indiana, 
and  to  some  extent  elsewhere.    The  early  sown,  as  a  rule,  was  most 

E remising,  and  the  drilled  areas  were  decidedly  sux>erior  to  those  sown 
roadcast.    In  this  month  the  harvest  was  completed  in  the  northern 
belt  of  the  Southern  States. 

In  July  the  condition  of  spring  wheat  was  returned  at  100,  and  of 
winter  wheat  at  94. 

The  residt  of  the  harvest  as  estimated  for  final  record  is  by  States  as 
follows:  

WHEAT. 


States  and  Tenitories. 

Aeras. 

Bashels. 

Value. 

Xfalne 

41,965 

11,615 

21,780 

1,070 

629,400 

170,700 

864,500 

19,000 

$786,750 

Nftw HAinifthfn  .rr.T..... tt^,,., ,, ^. ■.».,,.,,■., ,.,.,,^ 

204,840 

VflTBBOOt          ....-Tt. •..•■■.•«■..■•««■.■..•'•■. >.•«*■«••«•<> 

882,725 

TtfmnflhnnttTi 

21,280 

Bhode  Island 

Connecticut 

IIW 

86,200 

86,200 
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WHEAT— Continaed. 


States  and  TerritoriM. 


Aores. 


▼•iM. 


Now  York 

New  Jersey 

PennsylvAnia ... 

Delaware 

Maryland 

Virginia , 

North  Carolina.. 
South  Carolina., 

Georjria < 

Florida 

Alabama 

Miaeiaeippi 

Lottiaiana 

Tezaa 

Arkanaaa 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

nUnoU 

Wiaconsin 

Minnesota 

Iowa 

Missoori 


Nebraska.... 
Califomia.... 
Oregon.  •••.>> 

Nerada 

Colorado 

Arisona 

Dakota 

Idaho 

Montana 

New  Mezioo . 

Utah 

Washington  . 
Wyoming.... 

Totia... 


772,828 
155,540 
1,&»,<M0 
»i,790 
644,860 
930,200 
787, 280 
231.610 
487.  SOO 


12.728,000 
2,022.000 

20,820,000 
1.007,000 
8,260,000 
7,4».000 
4,660.000 
t.  410. 000 
8,130,000 


278.450 
48,060 


1.675,000 
237,600 


S56.600 

24R,450 

1,336,230 

316.425 

1, 273,  000 

2,601,836 

1,804,465 

2, 708, 016 

2,700,000 

1, 434, 510 

2.753,816 

2,605,771 

2,334.766 

2, 120, 500 

1,850,280 

8,360,000 

858,024 

5,516 

117,420 

20.560 

1,640.200 

50,400 

76.240 

08.450 

88.100 

826. 366 

2,120 


89,475  885 


r-.  ^80, 600 

1.H85.000 

i>.  :r20, 000 

:j,  :tl8,000 

n,  425,000 

4E,  1R6,000 

V^i  '^72,000 

^>.  745, 000 

32  374,000 

:^.  083,000 

41.;^  07.000 

:31,  ..70.000 

:J7.:kOO,000 

?^r>0o,ooo 
L\;i25.000 
4^,^120.000 
1^462,000 

104,000 
2^:^000 

L76.000 

r?.:«o,000 

1.^10.000 
]..'172,000 
380,000 
l,fTO,000 
M18,000 
88.900 


$10,818,650 
1,619,800 
17,006,200 
8S5.060 
6,855.900 
6,66».O00 
4,138,500 
1. 480. 500 
3,286^500 


1,675,000 
237,600 


4,837.722 

1,753,050 

6. 900. 006 

2,654.400 

9.934.500 

SO.  888, 500 

23.881,280 

22.6091,150 

2O,89&,e80 

12;  049, 800 

2o,a5a,5oo 

17. 198, 500 
17,060.000 
l^  748^  500 
11,806^500 
tl,  916, 400 

7, 411, 710 
10^668 

1,314. 880 


19.271,800 

886,400 

•60,480 

897.080 

1,873.500 

1,470,800 


512,763,900 


810,881.294 


OATS. 


The  crop  of  oats  of  this  year,  like  that  of  coro,  is  the  Ifurirest  aggre- 
gate ever  grown  in  this  coantry.  The  area  is  larger  by  a  million  acres. 
The  estimated  product  is  583,628,000,  against  571,302,400  in  1883.  The 
yield  per  acre,  as  estimated, is  27.4  bushels;  in  1833, 28.1  bushels.  The 
average  of  condition  was  not  quite  so  high  as  in  1883.  The  price  per 
bushel  is  27.7  cents,  a  reduction  of  5.3  cents  from  the  price  of  the  pre- 
vious cropp  and  the  lowest  price  ever  reported,  except  the  average  of 
24.6  cents  in  1878,  when  the  yield  was  given  at  31.4  bushels  x>er  acre, 
and  the  aggregate  the  largest  ever  made  up  to  that  date,  llie  price 
was  then  influenced  by  the  downward  tendency  of  corn  during  a  series 
of  good  com  years.    The  estimates  by  States  are  as  follows : 


states  and  Territories. 


Acres. 


Bnihela. 


VafaM. 


Maine 

New  Hampshire 

Vermont 

Massaohosetts.. 
Bhode  Island... 
Conneoticat ..... 

NewYork 

New  Jersey 

Pennnylvsnia... 
Delaware 


88,788 

80,588 

108,580 

28,660 

5,882 

87,512 

1,871,680 

120,564 

1,258,868 

20.580 


2,498,000 

8,886,000 

717,006 

161,000 

1,112,000 

41,145,000 

2,788.060 

85,027,000 

482^009 


$1,  Mi  010 
4461, 8M 

»,66l 

78^631 

4f7.9il 

14,408.781 

l.«l,W 

11,1B8^4M 
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8ulM  tnd  Ttnltorifls. 


▼•llM. 


Nortb  CftrolhiA . 
Bontb  Cuulin* . 

Gt<nti 


6«nrfU 


▲Utero* 

XlwIsNippi  .... 

LoaMaiift 

TrsM , 

ArkMiMS 

Tenpf— ee  ..... 
WMtVtririnU.. 

Kmtuoky 

Ohio 

Mirhfffmn 


QH&uia 

Winonniiln.... 
MitmeMtA  ... 

low* 

MiMonri 

AAltflM   ...... 

KebruBka  .... 
Californi*.... 

Oregon 

NeTftdA 

Colnnido 

Atiron^ 

DakoU 

Idjibo 

Montana 

N«w  Mexico . 

Utoh 

Waabiafstos.. 
Wyoming.... 

Total... 


110.000 

021,280 

617. 04« 

394.250 

702.614 

52,500 

405.830 

348.040 

85,110 

47K.  510 

228,440 

568,805 

130.225 

427.430 

836.400 

507.864 

721,786 

2,990.083 

1.871.884 

1,025.186 

3.145,959 

1,152,800 

783. 413 

648.193 

79.600 

195.860 

7.858 

48.812 


1,980.000 

6,  41«.  (too 
4,  o.rj.  uOO 
3.  M^  000 
0.  3T^k.  fJOO 

.-,,  fH.\irOO 
HI 


31V 


7.  Pft/i 

1:"..  :'H 


><00 
I  00 
100 
I '00 
000 
!.000 
i^OO 

^oo 

'.  4>00 
:.  4iOO 
.000 
■.  i.^DO 


■Jl.iJH. 
'J.  1  ILi. 


812.000 
88.750 
52,000 
12.583 
26,120 
75,100 
2,500 


11.812,000 

1,013.000 

1,740,000 

252,000 

650,000 

3,028,000 

75,000 


9008.000 
2,695.560 
2,126.120 
1,772.600 
8,573.900 

296.400 
2,75«,250 
1,787,860 

2M.820 
4,421.840 
1.598.900 
8,225.600 

862.680 

3.752.750 

0.791.610 

6.797,100 

5,870.840 

22.575.190 

11.025,600 

7,220.000 

15.730,000 

7.608.500 

6, 032. 160 

4,150.360 

816. 030 
1,641.000 

145.580 

600,400 


2,716.760 
435,160 
609,000 
105,840 
227.500 
918,050 
80,000 


21,800,917 


588,628,000 


161,528,470 


OOTTON. 

The  following  is  tbe  telegraphic  synopsis  of  the  December  report: 

The  December  report  of  the  Department  of  Agriculture  iiidicates  a 
smaller  yield  than  the  returns  of  condition  in  October.  The  October 
average  was  74,  against  68  in  1883, 88  in  the  great  harvest  of  1882,  and 
66  in  the  disastrous  season  of  1881.  The  returns  of  condition  in  Octo- 
ber and  of  product  in  December  have  been  unusually  divergent  this 
year.  The  first  indicated  a  larger  crop  than  last  year;  the  latter  a 
product  slightly  less,  or  about  98  per  cent.  The  comparative  decline  is 
in  the  States  west  of  Alabama.  The  comparison  with  last  year  is  as 
follows .  North  Carolina,  100  j  South  Carolina,  107 ;  Georgia,  101 ;  Flor- 
ida, 103;  Alabama,  105;  Mississippi,  94;  Louisiana,  98;  Texas,  89; 
Arkansas,  99 ;  Tennessee,  101. 

Applying  these  percentages  to  our  figures  for  the  crop  of  1883,  they 
indicate  a  product  of  398,000  bales  in  North  Carolina^  502,000  in  South 
Oarolina,  760,000  in  Georgia,  60,000  in  Florida,  661,000  in  Alabama, 
847,000  in  Mississippi,  480,000  in  Louisiana,  995,000  in  Texas,  513,000 
in  Arkansas,  and  314,000  in  Tennessee.  The  remaining  territory  will 
probably  give  about  50,000  bales.  This  makes  an  aggregate  of  5,580,000 
bales. 

These  figures  are  provisional  and  may  be  slightly  modified  by  future 
KtnniB.  It  is  possible  that  the  general  disappointment  at  the  outcome 
of  the  middle  and  top  crop  have  made  the  December  returns  unusu- 
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ally  conservative,  but  it  is  certain  that  the  rate  of  yield  will  be  much 
below  the  average. 

It  is  the  experience  of  the  Department  that  returns  of  final  product 
are  much  too  low,  not  by  a  nuifonn  percentage,  for  the  local  eHtiuiates 
are  more  depressed  in  a  year  of  partial  failure  than  in  one  of  good  yield. 
The  inevitable  tendency  of  declining  production  is  to  depress  the  spirits 
and  bias  the  judgment  of  the  reporter.  The  peculiar  features  of  the 
present  crop  history  cause  a  wide  discrepancy  between  condition  in  Sep- 
tember and  October,  and  comparative  product  reported  later.  In  al- 
lowing for  this  depression,  in  such  a  year  as  this,  there  is  a  poanibiHty 
that  figures  may  remain  too  low.  The  October  returns  of  condition, 
notwithstanding  the  difference  in  subsequent  dates  of  killing  froBt,  have 
in  former  years  pointed  quite  closely  to  the  ultimate  result.  In  the 
census  year  the  October  average  was  81,  and  the  crop  5,755,359  bales. 

The  average  of  condition  in  October,  and  the  commerciiil  movement 
for  four  crops  since  1879,  bear  relation  as  follows : 


Yean. 

Artngp. 

MoTCBieBl 

18R0 — 

M 
06 
88 
68 

Btim. 

6  606.  m 

18H1 
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6^4^6^048 

1H>«2 

8.848,756 

1888 • 

6,718»26l 

The  October  average  of  1884  was  74^  but  the  failure  of  subsequent 
fruitage  was  very  marked,  making  it  evident  that  these  October  indica- 
tions would  not  this  year  point  so  nearly  to  the  ultimate  product.  It 
would  still  seem  possible,  bowever,  that  the  crop  may  equal  that  of  last 
year,  though  the  December  returns  do  not  warrant  such  a  conduHioQ, 
and  they  are  given  above,  with  such  corrections  only  as  former  experi- 
ence has  shown  to  be  necessary.  While  it  is  absurd  to  refiort  local 
estimates,  or  census  returns,  even,  without  revision  and  correction,  it  has 
been  the  practice  of  this  Bureau  to  give  from  month  to  month  a  fairin- 
terpretHtiou  of  the  returns,  and  not  an  individual  estimate  based  on  them. 
The  interested  public  can  thus  read  the  history  of  the  crop  development 
and  disasters,  and  reach  a  conclusion  in  accord  with  it ;  and  it  is  very 
certain  that  individual  conclusions  will  ever  be  modified  by  personal  in- 
terest whatever  the  official  figures.  The  quality  of  cotton  is  unusually 
good.  There  was  little  damage  from  rain,  and  a  small  proportion  of 
stained  fiber.  Some  correspondents  declared  that  there  was  no  stained 
cotton.  Similar  reports  came  from  Georgia  and  Alabama,  and  aubstiui- 
tially  from  those  farther  west. 

The  falling  off  of  the  top  crop — the  blighting  of  the  later  bolls,  and 
their  failui'c  to  mature — is  almost  unprecedeut^,  according  to  the  re» 
turns  of  Correspondents. 


FAEM  PEIOBB  OP  THE  OEOP  OP  1884 

The  records  of  the  prices  of  farm  products  are  made  in  December. 
They  are  the  bjisis  of  value  of  the  crops  of  the  year.  The  tendency  t« 
lower  rates  is  observed  everywhere  as  to  most  crops,  not  only  from 
abundance  of  production,  but  in  sympathy  with  the  general  deprMido& 
in  values  of  all  commodities. 
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COKN. 

'ce  of  com  is  30J  cents,  which  is  one  cent  lower  than 

^  where  the  supply  in  proportion  to  population  was 

'  been  lower  but  twice  in  ten  years,  iu  1877  and 

Tears  of  abundance.    It  is  highest  in  Florida. 

e  lowest  price  is  18  cents  in  Nebraska ;  Kan- 

26:  Illinois,  31:  Minnesota,  33:  Indiana 

40;  Ohio,  41;  Kentucky,  43.    It  is  52  in 

1^,  ,  and  60  in  New  York.    The  range  of 

^  *tes  is  from  43  in  Delaware  to  68  in  South 

iicreaslng  in  the  order  of  movement,  except 

oents.    lu  the  more  western  States,  it  is  45 

.Kansas,  61  in  Alabama,  62  in  Mississippi  and 

asiana. 

o  in  value  of  com  in  counties  of  the  same  State  are 

ing  to  relative   abundance  or  scarcity,  transportation 

other  causes.    Nebraska  returns  18  cents  per  bushel  as  the 

jrage  for  com,  while  in  Otoe  County  the  value  is  23  cents,  and 

^ne  12  cents.    In  several  counties  in  Kansas  com  is  worth  but  15 

.iS;  in  several  others  farther  west,  as  Ford  and  Ness,  40  oents,  where 

aC  is  scarce  and  in  demand,  while  the  State  average  is  22. 

In  several  of  the  eastern  counties  of  Iowa  the  price  is  returned  at  30 
cents,  in  Des  Moines  35  cents }  the  range  is  fh)m  15  cents  in  Monona  to 
40  in  Delaware.  The  range  of  prices  in  Minnesota  is  from  20  to  50 
cents.  A  greater  difiference  is  seen  in  Missouri,  between  12  cents  in 
Holt  County  and  50  in  Saint  Francois,  though  20  and  25  are  more  fire- 
quent  figures  for  other  counties. 

Farther  west  prices  are  higher,  with  similar  margins  of  local  differ- 
ence. Very  few  counties  in  Ohio  report  lower  than  30  cents,  and  a 
large  number  between  30  and  40,  while  50  is  given  as  the  average  for 
Adams,  Highland,  Holmes,  Hocking,  Harrison,  Jackson,  Knox,  Mas- 
kingum.  Noble,  and  Perry.  In  Geauga,  Guernsey,  and  Belmont  the 
price  is  60,  and  in  Jefferson  65  cents.  Among  the  highest  retums  fhom 
New  York  is  60  cents  for  Schenectady  and  Westchester,  the  lowest 
40  cents  from  Niagara,  and  50  cents  Chautauqua,  Genesee,  Jefferson, 
and  Wyoming.  A  similar  range  is  observed  in  Pennsylvania,  Lebanon 
reporting  40  and  Lancaster  50  cents.  Higher  prices  prevail  in  New 
England,  from  G5  cents  to  $1  (in  Aroostook)  in  Maine ;  65  to  $1  in  New 
Hampshire;  62  to  75  in  Vermont;  60  in  Franklin  to  85  in  Dukes,  Mas- 
sachusetts ;  69  in  Kent  to  $1  in  Newport,  Ehode  Island,  and  from  60  in 
New  Haven  to  75  in  New  London,  Connecticut. 

In  the  South  still  wider  differences  are  apparent.  The  range  is  from 
40  cents  to  80  in  Virginia,  and  the  same  in  North  Carolina.  In  Georgia 
from  50  cents  to"$l,  though  in  most  counties  from  60  to  80  cents.  It  is 
gratifying  to  observe  that  very  few  counties  in  any  of  the  cotton  States 
report  higher  than  75  cents. 

WHEAT. 

The  average  farm  price  of  wheat  is  65  cents  per  bushel,  against  91 
cents  last  December.  The  December  price  in  thirteen  years  has  previ- 
ously been  below  $1  per  bushel  but  five  times— in  1874, 1878, 1880,  1882, 
and  1883.  The  average  in  Nebraska  is  42  cents,  45  in  Kansas,  46  in 
Dakota,  50  in  Minnesota,  o5  in  Iowa,  62  in  Missouri,  63  in  Illinois,  67  in 
Indiana,  74  in  Michigan,  and  75  in  Ohio.    The  average  home-grown 
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wheat  in  Kew  Bngland  exoeeds  $1.  In  New  York  it  is  85  cents,  in 
PenDsylvania  86.    It  is  80  cents  in  Virginia,  and  83  in  Maryland. 

The  price  of  wheat  is  lower  than  it  has  ever  be^^n  reported  by  this  De- 
partment. It  is  said  to  be  lower  in  Great  Britain  than  at  any  other 
period  of  the  present  century.  It  is  a  result  that  is  perfectly  natunil, 
and  that  has  been  pre<licted  repeat4'dly  in  tiiese  reports.  A  series  tif 
crop  failures  altogether  unprecedented  in  Euro|>e,  stiniuLatiug  pruiluc- 
tion  all  over  the  world,  could  have  no  other  outcome.  These  low  prices, 
however,  will  soon  reduce  the  area  and  relieve  overproduction. 

In  the  distant  wheat-fields  the  hardship  of  low  prices  is  most  severe. 
Clay  County,  in  Dakota,  returns  the  average  price  at  38  cents  per 
bushel;  Hamlin,  39;  McGook,  40;  Clark,  41;  Hand,  42;  Stutaman,  43; 
Grant,  44;  Lincoln,  45;  Hutchinson,  48;  Davison,  50.  The  average  of 
46  in  Dakota  is  not  the  lowest;  Kansas  reports  45,  the  range  being  from 
25  cents  in  Ellis  to  $1  in  Fonl,  several  counties  reporting  between  30 
and  40  cents.  In  Buffalo  and  Furnas,  Nebraska,  the  price  is  30  oente; 
in  Otoe,  60 ;  in  Pawnee,  65.  The  range  in  Iowa  is  from  37  to  75.  The 
lowest  average  in  New  York  is  70  centis;  the  highest,  $1.10.  In  some 
counties  of  Southern  States  wheat  is  valued  as  low  as  50  cents,  and  in 
others,  where  it  is  scarce,  at  $1  or  more.  In  the  wheat  belt  of  Texas 
the  price  is  50  to  60  cents,  rising  to  a  dollar,  and  in  some  cases  higher, 
in  the  cotton  counties. 

OATS. 

The  average  value  of  oats  is  28  cents,  against  33  cents  in  1883  and 
37.5  in  1882.  The  present  value  is  the  lowest  ever  reported  by  the 
Department.  The  lowest  State  average  is  19  cents,  in  Nebraska;  the 
highest  is  60,  in  Florida;  Iowa  and  Minnesota,  20  cents;  Kansas,  22; 
Illinois,  23;  Indiana,  27;  and  Ohio,  29.  The  range  is  from  42  to  CO  in 
the  South. 

POTATOES. 

The  average  farm  price  of  the  entire  crop  of  potatoes  is  40  cents  per 
bushel.  The  lowest  price  is  25  cents,  in  Michigan.  The  average  in  New 
York  is  39  cents ;  42  in  Ohio,  35  in  Indiana,  34  in  Illinois,  28  in  Iowa, 
29  in  Nebraska,  48  in  Kansas.  The  average  price  is  2  cents  lower  than 
last  year,  though  the  crop  is  not  so  large. 

COTTON. 

The  plantation  price  of  cotton,  as  reported,  ranges  from  9  to  9|  cents 
per  pound.  It  is  9  cents  in  Tennessee,  Arkansas,  and  Texas,  9.1  cents 
in  Louisiana,  9.2  cents  in  Georgia,  9.3  cents  in  the  Caroliuas  and  Vir- 
ginia. 

The  occurrence  of  two  crops  in  succession  scarcely  equal  to  the  re- 
quirements of  manufacture  has  caused  a  slight  increase  in  prices,  and 
may  produce  a  greater  advance  hereafter. 

OOEN  AND  WHEAT  IN  FOBMEE  BECOBBS. 

The  lowest  State  average  price  for  corn  in  returns  of  fifteen  years  ivas 
16  cents  in  Nebraska  and  Iowa  in  1878.  it  has  not  lieeu  lo^er  than  at 
the  present  time,  in  any  otlier  year,in  either  of  the  States.  The  average 
for  Missouri  in  1879  was  23  cents,  1  cent  more  than  the  present  value. 
In  1878  the  Kansas  average  was  19^  3  cents  lower  than  in  1881. 
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Wheat  18  lowest  this  year  in  Nebraska,  42  cents,  wbich  is  the  lowest 
average  recorded  in  tbese  repoits.  It  was  49  cents  in  1878.  In  the 
same  year  tbe  Iowa  average  was  50  cents ;  that  of  Kansas  59,  and  of 
Mtiisonri  07.    These  are  the  ni?xt  lowest  flgnres  reported. 

The  following  isa  coiuparisou  of  prices  for  Hfteeu  years  in  these  States : 


Yean. 

Iowa. 

MiMOuri. 

Kebranka. 

Cora. 

Wbeat. 

Corn. 

Wheat. 

Cum. 

Wheat 

Corn. 

Wbeat. 
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90  84 
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18 
31 
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24 
26 
44 
88 
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85 
79 
65 
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87 
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92 
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1  06 
70 
80 
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S8 
74 
28 
28 
27 
26 
25 
86 
65 
89 
35 
26 

10  91 

1  16 

1  41 

1  13 

83 

95 

89 

1  00 

67 

1  01 

89 

1  19 

85 

88 

62 

$0  58 
29 
22 
31 
91 
23 
24 
21 
19 
27 
29 
58 
37 
26 
23 

$0  86 

1  13 

1  42 

1  00 

84 

87 

86 

82 

59 

89 

70 

1  05 

67 

78 

45 

10  36 
25 
IH 
28 
23 
20 
27 
18 
16 
21 
25 
39 
33 
24 
18 

$0  64 

1871 

90 

1W2  

78 

|g73 

75 

1874 

60 

lJt75 

64 

1876 

72 

1K77 

83 

1878 

49 

1879 

84 

1K80 

73 

1K81   

97 

1882 

67 

1883.... 

70 

Ut84 

42 

CONCLUSION. 

The  foregoing  material  is  a  small  part  of  the  statistical  matter  pre- 
pared in  the  Bnreau  of  Statistics  of  the  Department  of  Agnculture. 
Tbe  statistical  reports  published  monthly  in  1884  comprised  603  printed 
pages.  Statements  made  and  investigations  undertaken  for  other  De- 
partments of  the  Government,  for  representatives  of  foreign  govern- 
ments, members  of  Congress,  boards  of  agriculture,  boards  of  trade, 
writers  for  tbe  press,  and  others,  constitute  a  large  portion  of  its  work. 
Any  effort  tending  to  advance  the  public  good  and  enlarge  the  efficiency 
of  human  labor,  if  legitimately  coming  within  its  official  sphere,  has  been 
cheerfully  and  conscientiously  made. 

J.  B.  DODGE, 

Stmtistioiai^ 
Hon.  Gbobge  B.  Lobino, 

Vommisitioner. 
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CULTIVATION  OP  ALFALFA.* 

In  a  couutry  so  widespread  and  diversified  as  the  United  Sf atr«=.  it  i^ 
not  tu  be  wondered  at  that  a  crop  that  is  valued  in  some  loeaiiUeK  is 
unknown  in  others. 

But  it  is  somewhat  surprising  that,  in  many  of  the  Southern  States. 
where  the  want  of  forage  is  so  much  felt,  that  the  culture  of  a  phiiit  .s) 
admirably  adapted  for  their  soil  and  climate  has  so  long  been  nt^glecttHJ. 
In  a  visit  to  Florida,  in  February,  1883, 1  was  impressed,  as  every  North- 
em  man  must  be,  with  the  utter  dearth  of  forage  plants,  and,  as  a  con- 
sequence, the  hungry  and  meager  starved-looking  cattle.  To  my  in- 
quiries everywhere  the  same  reply  was  given,  that  no  good  grass  or 
dover  could  be  found  to  stand  the  heat  and  drought  of  their  long  sum- 
mers. Fortunately,  in  alluding  to  the  subject,  while  in  the  company  of 
Mr.  B.  Bronson,  of  Saint  Augustine.  Fla.,  he  promptly  showed  a  prac- 
tical solution  of  the  difficulty  by  taking  me  to  a  patch  of  alfalfa,  about 
twenty-live  feet  by  one  hundred,  or  only  about  the  one-sixteenth  partof 
an  acre.  From  that  little  patch  Mr.  B.  assured  me  that  he  had  fed  a 
cow  during  the  summer  months,  getting  as  fine  milk  and  butter  sa  ever 
he  got  North;  and  ftirther  said  that  twice  that  area,  or  one-eighth  part 
of  an  acre,  would  be  ample  to  supply  a  cow  with  food  dui  ing  the  entire 
season.  The  land  used  by  Mr.  Bronson  for  his  experiment  with  alfalfisb 
was  identical  with  the  thousands  of  acres  in  his  immediate  vicinity, 
which  was  given  over  to  the  blue  palmetto  and  scrubby  pines,  through 
which  the  goat-like  cattle  browse  out  a  miserable  existence.  Mr.  Bron- 
son, though  only  an  amateur,  is  a  oareflil  observer,  and  an  enthnsiastie 
student  in  everything  that  relates  to  agriculture.  In  the  culture  of  al- 
fiiilfa  for  Florida  and  other  Southern  latitudes  he  advises  that  the  crop 
be  sown  early  in  the  fall ;  early  enough  to  attain  aheight  of  4  or  finches 
before  growth  is  arrested  by  cold  weather— in  Florida  say  ftom  Lit  to 
15th  of  October. 

The  soil  best  suited  for  the  growth  of  alfalfa  is  that  which  is  deep 
and  sandy ;  hence  the  soil  of  Florida  and  many  other  portions  of  the 
cotton  belt  is  eminently  fitted.  The  plant  makes  a  tap-root  with  few 
laterals,  and  its  roots  are  often  found  at  a  depth  of  6  to  8  feet,  thus 
drawing  food  from  depths  entirely  beyond  the  action  of  dronglit  or  heat 
When  alfalfa  is  to  be  grown  on  a  large  scale,  to  get  at  the  best  results 
the  ground  chosen  should  be  high  and  level,  or,  if  not  high,  such  as  is 
entirely  free  from  under  water.  Drainage  must  be  as  near  perfect  as 
possible,  either  naturally  or  artificially.  This  in  fact  is  a  primary  ne- 
cessity for  every  crop,  unless  it  be  such  as  is  aquatic  or  subaquatic 

Deep  ploughing,  thorough  harrowing  and  leveling  with  that  valuable 
implement  the  *•  smoothing  harrow,''  to  get  a  smooth  and  level  surface, 
are  the  next  operations.  This  should  be  done,  in  the  Southern  States, 
from  Ist  to  20th  October,  or  at  such  season  in  the  fall  as  would  be  soon 
enough  to  insure  a  growth  of  4  or  5  inches  before  the  season  of  growth 
stops.  Draw  out  lines  on  the  prepared  land  20  inches  apart  (if  for 
horse  culture,  but  if  for  hand  culture  14  inches)  and  2  or  3  inches 
deep.  These  lines  are  best  made  by  what  marketgardeners  call  a 
^'marker,"  which  is  made  by  nailing  six  tooth-shaped  pickets  6  or 
8  inches  long  at  the  required  distance  apart  to  a  three  by  four  inch 
joist,  to  which  a  handle  is  attached,  which  makes  the  marker  or  drag. 

*  The  oultiTation  of  lacerne,  called  on  the  Paoifio  ooast  alfalfa  (MeHoago  §aiin 
of  the  botanists),  is  of  immense  importance  in  certain  diy  soils.  This  paper  is  writ- 
ten by  a  competent  anthority,  Mr.  Peter  Henderson,  of  New  York. 
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The  first  tooth  is  set  against  a  garden  line  drawn  tight  across  the  field, 
the  marker  is  dragged  backwards  by  the  workman,  each  tooth  marking 
a  line;  thus  the  6  teeth  mark  6  luies,  if  the  line  is  set  each  time;  but  it 
is  best  to  place  the  end  tooth  of  tbe  marker  in  a  line  already  made,  so 
that  in  this  way  only  6  lines  are  marked  at  once,  but  it  is  quicker  to  do 
this  tbau  move  the  line.  Tbe  lines  being  marked  out,  tbe  seed  is  sown 
by  hand  or  by  seed-drill,  at  the  rate  of  8  to  12  pounds  per  acre.  After 
sowing — and  tbis  rule  applies  to  all  seeds,  if  sown  by  hand— the  seed 
must  be  trodden  in  by  walking  on  the  lines,  so  as  to  press  the  seed 
down  into  the  drills.  After  tretuling  in,  the  groand  must  be  leveled  by 
raking  with  a  wooden  or  st«el  rake  along  tbe  lines  lengthways,  not 
across.  That  done,  it  would  be  advantageous  to  use  a  roller  over  the 
laud,  so  as  to  smooth  the  surface  and  further  firm  the  seed,  but  this  is 
Bot  indispensable.  When  seeds  are  drilled  in  by  machine  the  wheel 
presses  down  the  soil  on  the  seed,  so  that  treading  in  with  the  feet  is 
not  necessary.  Aft«r  the  seeds  germinate  so  as  to  show  the  rows,  which 
will  be  in  from  two  to  four  weeks,  according  to  the  weather,  the  ground 
must  be  hoed  between,  and  this  is  best  done  by  some  light  wheel  hoe,  if 
by  hand,  such  as  the  ^^  Universal."  On  light  sandy  soil,  such  as  in 
Florida,  a  man  could  with  ease  run  over  two  to  three  acres  per  day. 
Tbe  labor  entailed  in  this  method  of  sowing  alfalfa  in  drills  is  some- 
what greater  than  when  sown  broadcast  in  the  usual  way  of  grasses 
and  clover,  but  there  is  no  question  that  it  is  by  far  the  best  and  most 
profitable  plan,  lor  it  must  be  remembered  that  the  plant  is  a  hardy 
perennialy  and  is  good  for  a  crop  for  eight  to  ten  years.  Moreover,  the 
sowing  in  drills  sulmits  of  the  crop  being  easily  fertilized,  if  it  is  found 
necessary  to  do  so;  as  all  that  is  necessary  is  to  sow  bone-dust,  super- 
phosphates, or  other  concentrated  fertilizer  between  the  rows,  and  then 
stir  it  into  the  soil  by  the  use  of  the  wheel-hoe.  In  the  ground  of  Mr. 
Bronson,  of  Saint  Augustine,  Fla.,  he  found  that  the  se^  sown  in  the 
middle  of  October  gave  him  a  crop  fit  to  cut  in  three  months  after  sow- 
ing, and  three  heavy  cro)>B  after,  during  the  same  year ;  and  I  have 
little  doubt  that  in  that  climate  and  soil,  so  congenial  to  its  growth,  that 
six  heavy  green  croi)S  could  be  cut  annually,  after  the  plant  is  fairly 
establi<)hed,  if  a  moderate  amount  of  fertilizer  was  used,  say  300  pounds 
of  superphosphate  or  bone-dust  to  the  acre.  Mr.  William  Orozier,  of 
Northport,  Long  Island,  one  of  the  best-known  farmers  and  stock- 
breeders in  the  vicinity  of  New  York,  says  that  he  has  long  considered 
alfalfa  one  of  the  best  forage  cro])s.  He  uses  it  always  to  feed  hix  milch 
cows  and  breeding  ewes,  particularly  in  preparing  them  for  exhibition 
at  fairs,  where  he  Is  known  to  be  a  most  successful  competitor,  and 
always  takes  along  sufiicient  alfalfa  hay  to  feeil  them  on  while  there. 
Mr.  Crozier's  system  of  culture  is  broadcast,  and  he  uses  some  fift4M5n 
or  sixteen  pounds  of  seed  to  the  acre,  but  his  land  is  unusually  clean 
and  in  a  high  state  of  cultivation,  which  enables  him  to  adopt  the  broad- 
cast plan;  but  on  the  average  land  it  will  be  found  that  the  plan  of  sow- 
ing in  drills  would  be  the  l^st. 

Mr.  Crozier's  crop  the  second  year  averaged  eighteen  tons,  green,  to 
the  acre,  an<l  about  six  tons  when  dried  as  hay.  For  his  section — the 
latitude  of  New  York — he  finds  the  best  date  of  sowing  is  first  week  in 
May,  and  a  good  cutting  can  be  had  in  September.  The  next  season  a 
full  crop  is  obtained  when  it  is  cut,  if  grreen,  three  or  four  times.  If  to 
be  used  for  hay,  it  is  cut  in  the  condition  of  ordinary  red  clover^  in  blos- 
som ;  it  then  makes  after  that  two  green  crops  if  cut;  sometimes  the 
last  one  instead  of  being  cut  is  fed  on  the  ground  by  sheep  or  cattle. 

iVTr.  Fj,  M.  Sargent}  Macon,  Ga.|  writing  to  us,  under  date  March  G, 
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1883,  says:  <^I  consider  alfalfa  to  be  the  most  valaable  forage  plant 
that  can  be  used  iu  this  section  of  the  country,  that  is  the  entire  cotton 
belt,  or  north  of  it,  if  the  land  is  sandy  without  a  clay  subsoil  too  near 
the  surface.  Planters  are  just  beginning  to  find  out  its  merits;  and  no 
poverty  of  stock  will  ever  occur  where  alfalfa  is  raised.  In  the  summer 
of  1881,  when  everything  else  was  ])arched  here  with  heat  and  drought, 
this  alone  was  prompt  in  its  maturity  for  the  mower.  It  should  be  cat 
for  hay  when  in  blossom,  and  can  easily  be  cut  three  or  four  times  here, 
wherever  the  land  is  in  fairly  good  condition. 

*^ Those  who  do  not  succeed  with  it,  sow  it  broadcast  and  surrender  it 
to  the  hogs  early  in  the  season.  Those  who  do  succeed  sow  in  drills, 
18  inches  apart  and  cultivate  early." 

It  will  be  seen  that  Mr.  Sargent  advises  drills  much  wider  than  we 
recommend,  which  I  presume  is  to  admit  the  horse  hoe,  but  a  quicker 
crop  undoubtedly  would  be  got  at  14  inches  apart,  and  by  nae  of  the 
hand  *^  Universal  Wheel  Hoe,"  the  work  could  be  done  on  light  soil 
nearly  as  quickly  as  by  horse  cultivator. 

Alfalfa  is  extensively  grown  in  Europe,  particularly  in  France  and 
Oennany,  where  it  is  considered  a  valuable  crop  for  rotation,  and  is 
classed  by  the  French  as  one  of  the  planteft  ameliarantes  ;  for  in  South- 
em  France  wheat  has  been  successfully  raised  after  six  or  seven  years 
of  alfalfft  on  ground,  which  formerly  had  failed  to  give  good  crops  of 
wheat.  Although  alfalfa  may  be  grown  in  cold  latitudes  as  well  as  in 
warm,  as  the  plant  is  entirely  hardy,  yet  its  value  is  not  so  marked  in 
cold  climates  where  it  finds  competitors  in  red  clover  and  the  grasses; 
but  in  light  soils,  anywhere,  particularly  in  warm  climates,  its  deep- 
rooting  properties  make  it  comparatively  independent  of  moisture; 
hence  it  is  the  forage  plant ^or  excellence  for  the  {Southern  States;  and 
when  it  is  considered  that  immense  sums  are  paid  annually  for  baled 
hay,  by  the  Southern  to  the  Northern  States,  not  only  for  the  hay  itself^ 
but  to  freight  it,  the  wonder  is  how  long  they  will  continue  to  do  so, 
with  the  material  at  hand  to  produce  a  better  article  at  probably  one- 
fourth  the  cost. 

At  the  date  of  our  writing,  thousands  in  Florida  and  other  Southern 
States  are  engaged  in  the  culture  of  oranges,  and  other  itoits,  and  veg- 
etables for  the  B^orthern  markets — and  while  in  specially  fiivored  loca- 
tions success  has  attended  these  enterprises,  yet  it  is  doubtful  if  one  in 
four  makes  it  profitable;  while,  with  the  culture  of  this  valuable  forage 
plant,  the  vast  sums  paid  for  Northern  hay  would  not  only  be  saved, 
but  tne  products  of  the  dairy  would  assume  an  importance  which  now, 
among  most  fanners  in  the  extreme  Soathern  States,  is  altogether  un- 
known. 
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weevUs,  348,  414. 

ravages  of,  in  Florida,  414. 
Granulated  cut-worm,  291,  292,  293. 
Grape  fruit- worm,  3.'35. 

phylloxera,  325,  405  to  409. 

life  history,  325,  406. 
Grapholitha  prunivorana^  418. 
Greasy  cut-worm,  294,  295. 
Grffilotalna,  416. 
Gryllus  aobreriatuif  391. 
GuiiBY,  A.  A.,  on  ravages  of  buffalo  gnat,  344. 


Raiena  devastatrix,  296. 
Haltica  cucunteiiSf  316. 

memorumy  302,304. 

stHolata,  416. 
Harlequin  cabbage-bug,  309,  310,  311. 

Harvest  mito  destroying  eggs  of  cottony  maple-scale,  3S5, 417. 
Hav,  estimates  for  1885,  425. 
Hellebore,  American,  131. 
Hemlock  poison,  H^. 

Herbelin,  J.,  on  his  success  in  silk  onltnre,  361. 
Beteropus  ventHoosus,  387,  390. 
Hop  insects,  393. 
Horn-beam  pnylla,  419. 
Hot  water  as  remedy  for  cabbage- wonn,  417. 
HiTBBAJtn,  H.  G.,  on  effect  of  unstable  kerosene  emulsions,  383. 
spreading  of  scale  insects,  353. 
rost  of  the  orange,  36L 
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ffydratth  rtinadnmift^  132. 
EyjieroHpiduts  coccidivortu,  353. 
Hjfperat^U  bigemUiata,  354. 
«^iiato,354. 

I. 

Imbrioated  imont-beetle,  300. 

food  habits,  300. 
injury  to  cabba^re,  300. 
probable  larval  habits,  301. 
remedies,  301. 
Imported  eabbage-wonn,  323, 400, 416. 

baxTowing  wasps  as  SDemiM,  400. 
hot  water  as  remedy,  417. 
snccessful  iDtrodaotioD  of  a  parasite,  285, 323. 
yery  iujurious  in  Nebraska  in  1B84, 400. 
cnrraTit-worm,  326. 
India,  land  area  of,  518. 
Injurious  insects,  increase  of,  by  afrricnltore  and  commerce,  324. 

losses  occasioned  by,  324. 
Insecticides,  enumeration  of,  326. 

device  for  perpetuating  the  effect  of  linnids,  303. 
mechanics  contrivances  for  apply inff.3i^9. 
InMots  affecting:  * 

the  cabbage,  289. 
oott<»nwood,  402. 
eran berry,  394. 

evergn^n  and  other  forest  trees,  374. 
fall  wheat,  383. 
hop,  393. 
oats,  392. 
rye,  392. 

small  grain  in  Nebraska,  403. 
wiUow,334,336,401. 
probable  nnmberof  species,  326. 
nsefal  and  beneficial,  ^M. 
IntTodnotfon,  2fi5. 
ItommOf  phytophagio  natrire  of,  386. 
r«<Mi0,367,358,S85. 
irilio<,3^7,308,3b3. 

J. 

Japan  persimmon,  introduction  of,  7. 
JouNSOK,  Judge  Lawrbncb  C,  on  catalpa  sphinx,  415. 
Joint  worms,  phytophagic  nature  of,  3ti6. 
Jmipenu  Virifinioa,  128. 

E. 
Kaloo-bug,  413. 

Kasson,  John  A.,  on  dsmage  done  by  the  fly  of  Kolambacz,  34L 
Kent's  n-medv  for  boll  worm,  416. 
Kerosene  emulsions,  328, 330. 

as  remedy  for  phylloxera,  288. 
rost-mite,  372. 

experiments  in  California,  332, 333. 

formula  for  preparing,  32c5, 331. 

invention  and  use,  3:8. 

mixtures  ps.  genuine  emulsions,  331. 

unstable  mixture  injurious  to  trees,  332. 
Kkox,  W.  H.,  on  ehinch-bug  in  New  York,  405. 
Kolumbacz,  the  "  fly"  o^  UL 

L. 

Land  areas  of  India,  516, 519. 

in  farms,  proportion  of,  467, 4G3. 
Larch- worm,  377. 

its  decrease  in  1884, 377. 
Larger  wheat-straw  isosoma,  357,  ^58, 816. 
Leaf-fblder,  the  cranberry,  395. 
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LkmmonI  Prof.  J.  O.,  on  blood-rooklug  OMWfWiittf,414, 
Lepfoglo»»Ht  phfUopuBf  311. 
LeptotraoMus  dorwlU,  3t$7. 
Le/m8  ^ylraticvif  !)91. 
Leucatik  uirfpMiteta,  388, 401. 

.  JJme^  ogeokre^  128*  ^^ 

LiNCKCUM,  Dr.  Gideon,  on  harlequin  oai>bage-on|t,3W. 
LiNTNKR,  J.  A.,  on  chinoh-bng  in  New  York  8Ute, 403. 
Loheaia  botratia^  355. 
inftata,  1.32. 
Loco  weed,  123, 124. 

Locust,  tlie  Rooky  Monntain,38J<,400.  ^^  ^,     o«» 

Loudon  purple,  for  streaked  cotton  wood  l«w-o««g5»  «»• 

history  and  nse  as  an  iuaeoticide  3S7* 
Long  scale  of  the  orange,  354. 
LuD;;icorn  beetles,  ovipositor  In,  380. 

pine-borer,  the  oommoili  879. 
Losses  on  stock  In  18»3, 445. 
Lumber,  censns  report  on,  155. 

markets  overstocked,  156. 

supply  exceeding  demand,  155. 
Lye  used  in  California  for  scale  iuaeote,  333. 
LjfgM  HntolaHB,  312. 

Sflu 

MarrodactjfluB  8ub9pino9tu,  416. 
Muizo,63. 

analyses  of,  84  to  87. 
average  weight  of,  87, 88. 
Mallodon  wetenopiit,  dwarfing  of  oakB,eaiiMdh7,4ia 
Mameatra  okenopodH^  290, 401. 
ptoto,401. 
aubjunola,  296. 
Mandrake,  May  apple,  130. 
Mantis  Carolina,  415. 

Maple-scale.  the  cottony,  350, 417.  ^m^  9SA 

Mechanical  contrivance  for  applying  iiiMGtl6ldea,«iv. 
Megilla  maottlata,  3d9. 
Meromyza  amercieana,  389. 

i/ftonodittf  destroying  cotton-worms,  415.  .   ;i     j «o 

Meteorological  condition  iraporUnt  for  the  sngar  maustiy,  18. 

influences  of  the  season,  425. 
Method  of  crop  reports,  419. 
Melilotua  alba,  125.  .  x-_    *  re 

Milk  and  butter,  study  of  the  chemistry  of,  56.  .  -^  .    ---. 

Mill  products,  experiments  on  the  hygroscopic  lolatioiia  of,  Iw  to  UA 
Miller,  S.,  on  ravages  of  stalk  borer,  417. 
Miscellaneous  insects,  chapter  on,  334. 
Missouri,  not«s  from,  416. 
Mite  causiug  the  rust  of  the  orange,  368. 

destroving  eggs  of  cottony  maple-scale,  3dd,41.7* 
parasitic  or  wheat-straw  isosoma,  387. 
Bwarmluff  In  a  house,  413. 
Mole  cricket,  416. 
Mof»ohammu9.  confmor,  379. 
MurganUa  Aiffo^onico.  309. 

fRUffda,  30&.  ^    ,,         .    .^- 

MUKTFELDT,  Miss  Mary  E.,  ou  iuseots  of  Misaooii,  41& 
MjtiUuipisglaveriit  354. 

pomorum,  353. 

N. 

Nebraska,  Ininrious  insects  in,  398. 
Negro-bug,  the  flea-like,  390. 
Nematu9  erichsonn^  377. 

ventrtcoinUf  326. 
Xephopterjfx  vaotinUslla,  357. 
Now  Orleans  Centennial  Exposition,  179. 

Industrial  and  Cotton  Exposition,  288.  *f.j;i^  «» 

NICHOLSON,  J.  M.,  device  by,  for  perpetuating  the  effect  of  Uqnld  InaeetloHieB, »» 
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Notes  fVom  Missoar  1,416. 
Nebraska,  398. 
OD  the  grape  phylloxera,  405. 
yyHuSy  315. 
NgiBa  capitata,  128.  4 

Oats,  crop  of  1884,  563. 

estimates  of  1-83, 424. 

farm  prices  of,  for  1884,  567. 
(Ecanthu$  niceus,  399. 
(Edemasla  ooncinnOf  411. 

CEmler,  Dr.  A.,  on  poisoning  cabbage  cut- worms,  299. 
Ontario  crop  report,  513. 
OpAiofi,  parasitic  on  wheat  saw-6y,389. 
Orange-rooty  132. 
09ciM$,  322. 
OtiarpynchuMt  301. 
Oxyopt9  viridans,  415. 

P. 

Packabp,  Dr.  A.  S.,  report  on  insects  affecting  eyergreeu  and  other  forest  trees,  374. 
PaniBOHi  germinaius,  296. 
Parasite  of  cabbage- worm,  28.*^,  323. 
Paria  nAgrocyantaj  412. 

Paris-geeen,  its  history  and  use  as  an  Insecticide,  327. 
Parlatoria  vergandii,  354. 
Parsley,  false,  135. 

Pbixotto,  B.  F.,  on  American  siik-culture,  360. 
Phal€ena  nootua  devastator,  296. 
Phycis,  357. 

Phylloireta,  301  to  306,  416. 
Phglloxera^  destruction  of,  13. 
rastatrix,  288,  405, 
Pkytocaris,  312. 
Pickneyapuheni,  12a 
Pieri»  dra«f  tccv,  323. 

rapcB,  400,  416. 
Pine-borer,  the  common  longicom,  379. 
Pink  root,  134. 
Plagiodera  lapponica,  339. 

Bcripia,  336,402. 
Plant-bug,  the  tarnished,  312. 
louse,  the  cabbage,  317. 
Plants,  tropical  and  semi-tropical,  8. 
Pleuro-pnoumoniai  extent  and  importance  of,  203. 
in  Connecticut,  184  to  18U. 
Kentucky,  205  to  207. 
Maryland,  189. 
New  Jersey,  188. 
Pennsylvania,  187. 
inefflcienoy  of  State  acts  in  reference  thereto,  210. 
investigation  of,  181. 
outbreaks  of,  in  the  West,  190  to  205. 
reasons  for  believing  it  contagious,  209  to  212L 
Pleuroiropts  phylltrekB,  307. 
Plutella  eruciferarumy  401. 
PodahliM  iomen1o$u8,  389. 
PodisuBf  sp.  on  wheat,  391. 
Podophyllum  poUatumf  130. 
Poke-root,  Indiau,  131. 
Polygata  senega^  136. 
Pimpilut  (KihiopSf  400. 
Poplar-borer,  383. 

Potato  stalk- weevil,  ravages  of,  in  Pennsylvania,  421. 
PoUtoes,  estimates  of  18^,  425. 

form  prices  of,  for  1884,  567. 
PrUi09celU  aier,  413. 
Paylla,  410. 

Pt«romalu9  gelechiw,  parasite  oi  AngoumoU  grain-moth,  349. 
Puccoon,  yellow,  132. 
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Pulvinaria  innumerahili8f  350, 417.     * 
Fyrethrum^  cultivation  in  AmericiL  328,  41(i. 
its  Q8e«  as  an  inseoticide,  329. 

i 

•       Q. 

K^uaraTitiDe  system,  practical  direction  of,  6. 

B. 

l^abbit  injarltig  Tvlieat,  301. 
Rainfall,  average  of,  for  1853,  425. 
18^4,  559. 
IRailway  and  telegrapli  mileage*  517. 

facilities  of  the  West,  489. 
Eed-hnmped  prominent  reported  from  Oregon,  411. 
Reddish-yellow  spruce-bud  worm,  379. 

determination  by  Professor  F6rnald,  37a 
injury  done  to  spruces,  378. 
natural  history,  378. 
^eduviUa  as  enemies  of  cottony  maple-scale,  354. 
'   Remetlies  for  cabbage  cut- worms,  298. 
Report  of  the  Animal  Industry  Bureau,  181. 
Botanist.  123. 
Chemist,  19. 
Commissioner,  5. 
Kntomoloffist,  2d5. 
Forestry  Bureau,  137. 
Statistician,  419. 

upon  exhibits,  466. 
conclusion  of,  568. 
Reports  from  agents,  361. 

Rocky  Mountain  locust  injuring  cabbage,  323.      .      .    ,^-  ^q^ 
its  appearance  in  Nebraska  m  ie»4,oa»r 
Round-headed  apple-tree  borer,  380. 

Rust  of  the  orange,  361.  ♦•  .„  0^0 

not  influenced  by  soil  and  cultivation,  368. 
remedies,  369. 

the  ru8t-mite  its  cause,  362. 
ruttty  superior  to  bright  fruit,  367. 
Rust-mite  of  the  orange,  362  to  368. 
Rye,  estimates  of  1883,424. 

B. 
^ii47ti4iiaWa  oaiia<7en«i>,  133. 
<Saper^aMm<tato,  380. 

oa/carato,  336.383. 
Saw- fly  larva  on  ash,  418. 

grape-vine,  418. 
grass  and  sedge,  401. 
plum,  418. 
Scale  insects,  kerosene  emulsions  for,  330. 

modes  of  spreading,  353. 
SghOkbauer's  account  of  the  fly  of  Columbacz,  341. 
SLolytid  beetles  destroying  spruce,  374. 

sugar  maple,  375. 
Seed  Bureau,  work  of,  18. 
JSelaudiia  on  grnsM  and  sedge,  401. 
plum,  418. 
ri/t«,4ll. 
Serrell  silk-reeliiig  machine,  286, 360. 
Shagreened  cut- worm,  293. 

Silk  culture,  280, 359.  ^  ^^  ^^^ 

Cougrewsional  aid  for  encouragement,  286, 351). 
Consul  Peixotto  on  American  silk  culture,  360. 
distribution  of  silk-worm  eggs,  359. 
erection  of  fllatures  a  necessity,  360. 
establiehmeut  of  silk  diTlsion,  286, 369. 
Mr.  Herbklin'8  silk  establishment, 361. 
work  in  reference  to,  13. 
£imttU«m,342,343. 
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Simps,  tables  of  analysis,  r^4, 55. 

SMntt,  J.  B  ,  report  upou  insects  efifecting  the  hop  and  the  irair  erry,393. 

Snake-root,  13^. 

Snout-beetle,  the  imbricated,  300. 

Snowy  tree-cricket,  399. 

abundant  in  Nebraska  in  1884,399. 
Soils,  Louisiana,  examination  of,  12. 
Soldier-bug  on  wheat,  391. 
Sorghum,  analyses  of,  25, 26, 33, 34. 

cane,  per  cent,  of  water  in,  28. 
sugar  in,  28  to  31. 

practically  same  as  in  bagasse,  31. 
culture,  effect  of  cold  weather  on,  20. 

limits  of,  20. 
difficulties  in  developing  the  manufacture  of,  20  to  24* 
enemies  of,  27. 
experience  with,  in  Indiana,  26. 

Washington,  24. 
preservation  of,  in  silos,  20. 
seed,  21. 

sugar,  loss  in  bagasse,  28. 
Speckled  cut- worm,  296. 
SphenophoruM,  413. 
Sphex  aploalU  400. 
Sphinx  catalpatt  415. 

Spiders  transporting  scale  insects,  353. 
Spruce-bud  TartHx,  374. 

worm,  the  reddish-yellow,  378. 
Stalk-borer,  392. 

destructiveness  in  Missouri,  417. 
Statistics,  Bureau  of,  work  of,  5. 

collection  of  statistics  for,  9. 
Statistician,  report  of,  419.  ' 

Steganopty  ratzeburgianaf  378. 
Sticf*moiu8  Uosomaiis,  387. 
Stii  king  yew;  Savin,  126. 
Streaked  cottonwood  leaf-beetle,  336  to  402. 
Striped  flea-beetles,  301,  304,  416. 
Stock,  Chicago  movement  of,  450  to  452, 

condition,  diseases,  and  losses  of,  1883-^84, 445. 
distribution,  449. 
imports  of,  4.53-54. 

increase  and  decrease  of,  in  1883,  441. 
proportion  of  breeds  imported,  454. 
shipment  of,  abroad,  452. 
streams.  Government  aid  in  reforesting,  162L 
values  of,  442. 
Sugar,  consumption  and  prodnction,  489. 
industry,  Northern,  1883,  19. 

notice  of,  12. 
maple,  53. 

borer,  382,  383. 
Sulphar,  as  remedy  for  rust-mite,  370. 
Swine  plague,  investigation  of,  258  to  267. 
SyngamuB  tracheaU$,  explanation  of  plates,  268. 

T. 

Tables  showing  the  average  cash  value  of  farm  produce  for  1883,  439, 440. 

yield  per  acre,  and  price  of  farm  products  for  1883,  43-^. 

estimated  number  of  animals  on  farms,  their  value  and  average 
price,  443  to  445. 

produce  of  each  principal  crop  for  1883,  426  to  440. 

yield  of  cereals,  &o.,  in  Russia,  529  to  5:11. 
Taehina  parasite  of  wheat  saw-fly,  3  9. 
Tarnished  plant-bug,  312,313,314,391. 
TaxuB  Fioridana,  127. 
Tea-plants,  progress  of  product  of,  8. 
Telegraph  milenge,  517. 
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Temperature,  ftverage  of  1883,  426. 
1884,569. 

in  oom-gTOwing  Stotea,  423.  * 

Teras  9X}fcotearia,  395.  ^  ^  ^ ,  .    «^« 

Thompson,  M.  H.,  on  rayages  of  bufialo  gnats,  343. 
TliurtocoriBp%l%car\u9t  390. 
Tobacco,  Indian,  132. 

new  method  of  use  as  an  insecticide,  386. 
TomicM,  374.  ^,.^ 

Tordix  fumiferana,  374, 3T7, 378, 379. 
Tree-cncket,  the  snow v,  399. 
Trees,  the  age  of,  and  how  determined,  152  to  154. 
TrichobarU  irinotatua^  411. 
Trionyx  pioeuB,  319. 
rapcBt  318. 
Drypeta  pomonella^  337. 
Tartle-back  scale,  355. 

V. 

Variegated  cut -worm,  297, 298. 
Varying  Anomola,  i^juriog  wheat,  412. 
Veratrum  viride,  131. 

W. 

W-marked  cut- worm,  293, 294. 

Walker,  Philip,  in  charge  of* Division  of  Silk  Cnltnre,28o. 
Webster,  F.  M.,  report  on  insects  affecting  fall  wheat,  383. 
Whale-oil  soap  as  remedy  for  rust  mite,  369. 
Wheat,  analyses  of,  71  to  75. 
averages*  76. 

the  product  of  roller  milling,  94  to  96. 
and  corn  in  former  records,  668. 

flour,  quantity  of  exports  of,  478. 
value  of  exports  of,  478, 479. 
and  crass  saw-fly,  3S7  to  389. 
area  in  India,  520. 

chemistry  of  the  roller- milling  process,  89, 90. 
comparison  of,  1881-^83, 81, 82. 

Department  seed  and  Colorado  crops,  82. 
composition  of  American,  77. 
<jropof  1884,560. 
estimates  of  IHci:^,  424. 
exportation  of,  in  58  years,  477. 
farm  prices  of  1884, 567. 
in  India,  cost  of  growing,  524. 

estimated  yield  of,  521. 
exports  of,  525. 

probable  extension  of  wheat  culture,  521  to  525. 
midge,  389. 

of  the  Pacific  coast,  83. 
on  hand,  458  to  460. 

operations  by  the  roller-mill  process,  97  to  99. 
parts  of  the^ain  of,  in  different  mill  products,  91  to  93. 
peculiarities  in  different  localities,  78 to  80. 
product  and  yield  in  India,  520. 
product  of,  per  head,  477. 
production,  increase  of,  in  30  years,  475-476. 

in  Europe  and  United  States,  179. 
in  India,  517. 
and  export  of,  488. 
proportion  of  grades,  460, 461. 
relation  of  nitrogen  to  phosphoric  acid  in,  100. 

to  the  humidity  of  the  air,  101. 
straw  isosoma  357, 384  to  387. 
the  germ  of,  100. 

analysis  of,  100. 
weight  of,  462  to  465. 
winter  area  of,  565. 
yield  per  acre  of,  476. 
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'White-lined  morniDg  sphinx  injarions  in  Colorado,  412. 

Willow  Galeruca, 336. 

Wine,  prod  notion  of,  in  France,  517. 

Wood-pulp  paper-niaking,  176. 

Z. 
Zimmrrmamm's  flea-beetle,  304. 

differencee  from  Ph,  Mptit fif?ato,  307. 

PA.  vt<fato,305. 
eggs,  305. 

food  habits  of  lary»,  304. 
parasite,  307. 
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